VPDES PERMIT FACT SHEET

This document gives pertinent information concerning the reissuance of the VPDES permit listed below. This
permit is being processed as a minor, municipal permit. The effluent limitations contained in this permit will
maintain the Water Quality Standards 9 VAC 25-260-10 et.seq. The discharge is a result of the operation of a
municipal wastewater treatment plant treating sewage originating from a residential population of approximately
650 users. The coverage area will likely expand during the 2011 permit term, including an additional 988
residents. This permit action includes revised effluent limitations and special conditions in the permit.

1. Facility Name and Reedville Sanitary District
Location Address: 154 Menhaden Drive (State Route 659)
Mailing Address: P.O. Box 14
Reedville, VA 22539
Facility/Owner Contact: Kenneth Eades
Title: Northumberland County Administrator
Mailing Address: P.O. Box 129
Heathsville, VA 22437
Telephone: (804) 508-7666
Email: keades@co.northumberland.va.us
Facility Operator: Sterling Lee Bowles, IlI
Plant Manager
(804) 453-3600
2. SIC Code: 4952
3. Permit No. VA0060712 Permit Expiration Date: March 27, 2010
4. Application Complete Date: Date: March 4, 2010
Permit Drafted By: Jeremy Kazio Date: November 29, 2010
DEQ Regional Office: Piedmont Regional Office
Reviewed By: Drew Hammond Date: December 21, 2010
Curt Linderman Date: March 22, 2011, April 7, 2011
Kyle Winter Date: June 30, 2011
5. Receiving Stream: Name: Cockrell Creek
River Mile: 7-COC001.41
Basin: Cheapeake.Bay/Atlantic/Small Coastal Basins
Subbasin: N/A
Section: 2
Class: Il
Special Standards: a
1Q30 = N/A
1Q10 = N/A
7Q10 = N/A
30Q10 = N/A
30Q5 = N/A
Tidal? YES
On 303(d) list? YES
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6.

10

11.

Operator License Requirements: Class |l

The recommended attendance hours by a licensed operator and the minimum daily hours that the
treatment works should be manned by operating staff are contained in the Sewage Collections and
Treatment Regulations (SCAT) 9 VAC 25-790-300. A class Il licensed operator is required for this

facility.

Reliability Class: Class |

Reliability is a measurement of the ability of a component or system to perform its designated function
without failure or interruption of service. The reliability classification is based on the water quality and
public health consequences of a component or system failure. The permittee is required to maintain

Class | Reliability for this facility.

Permit Characterization:

( ) Issuance

(X) Reissuance

( ) Revoke & Reissue

( ) Owner Modification

( ) Board Modification

( ) Change of Ownership/Name
Effective Date:

(X) Existing Discharge
) Proposed Discharge
X) Effluent Limited
X) Water Quality Limited
) WET Limit
) Interim Limits in Permit
) Interim Limits in Other Document (attached)

(
(
(
(
(
E
( ) Site Specific WQ Criteria
(
(
(
(
(
(
(

(X) Municipal ) Compliance Schedule Required

SIC Code(s): 4952
( ) Industrial ) Variance to WQ Standards

SIC Code(s): ) Water Effects Ratio
(X) POTW X) Discharge to 303(d) Listed Segment
( )PVOTW ) Toxics Management Program Required
( ) Private ) Toxics Reduction Evaluation
( ) Federal ) Possible Interstate Effect
( ) State ) Storm Water Management Plan
Wastewater Flow and Treatment:

Table 1

Ouftfall Wastewater T
Number Source reatment Flow

600,000 gallon emergency flow equalization
basin, degritting sluices, Parshall flume
flowmeter, comminutor, flow splitter, 2X
104,000 gallon extended aeration chambers (in

Residential with | ) 200,000 gpd
L parallel), 2X 43,000 gallon wiped floor gravity .
001 the possibility for | - ifiers, 3,000,000 gallon polishing pond, 2x | (0-20 MGD) design
commercial. capacity

gas chlorination/dechlorination, V-notch weir
flowmeter, 2X effluent pump stations (pumped
~1/2 mile to Cockrell Creek), diffuser, sludge
aeration digester, gravity sludge drying beds.

Please see Attachment A for facility flow diagram.

Sludge Disposal: Wasted sludge is digested in a dedicated aeration chamber. Once it is determined
that the sludge has been digested sufficiently, it is pumped to gravity sand bed filters for drying.
Filtrate is directed to the head of the plant. Dried sludge is hand-raked from the drying beds,
shoveled into a truck, and hauled to the Middle Peninsula Landfill and Recycling facility via Rt.360
west>Rt.200 south>Rt.3 south>Rt.33 west>Rt.17 south.

Discharge Location Description: This facility discharges to Cockrell Creek.
Name of USGS topo map: Reedville — 145D (See Attachment B)
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12.

Material Storage: Chemicals used for the wastewater plant are stored in proper containers and
under roof cover. Chlorine gas tanks are contained within the Control Building.

13. Ambient Water Quality Information:
Data from station 7-COC001.61 were used in the 2011 reissuance for toxic pollutant limitation
evaluations. Monitoring station 7-COCO001.61 is located on Cockrell Creek at the end of Main Street
in Reedville, approximately 0.2 mile upstream from the discharge. (See Attachment C-1 and
Attachment E)
14. Antidegradation Review and Comments:
The State Water Control Board's Water Quality Standards includes an antidegradation policy (9 VAC
25-260-30). All state surface waters are provided one of three levels of antidegradation protection. For
Tier 1 or existing use protection, existing uses of the water body and the water quality to protect those
uses must be maintained. Tier 2 water bodies have water quality that is better than the water quality
standards. Significant lowering of the water quality of Tier 2 waters is not allowed without an evaluation
of the economic and social impacts. Tier 3 water bodies are exceptional waters and are so designated
by regulatory amendment. The antidegradation policy prohibits new or expanded discharges into
exceptional waters.
The antidegradation review begins with a Tier determination. The receiving stream is considered a
Tier 1 water because antidegradation was not applied during initial modeling for this facility. The
wasteload allocations assigned to those discharges located on Cockrell Creek were developed to
meet, not exceed, the dissolved oxygen criteria according to the Stream Sanitation Analysis
completed by G.T. Yagel on 8/15/1979. (See Attachment C-1 for Flow Frequency Analysis by
J.Palmore dated April 12, 2010).
15. Site Inspection: By Michael Dare on  February 25, 2009. (See Attachment D)
16. Effluent Limitation Development:
Table 2 — Limitations Basis
BASIS DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
EFFLUENT
CHARACTERISTICS FOR MONTHLY WEEKLY SAMPLE
LIMIT AVERAGE AVERAGE | MIN | MAX FREQUENCY TYPE
Totaliz!ng,
Flow (MGD) NA NL NA NA | NL 1/Day Indicating,
Reporting
pH (standard units) 1,4 NA NA 6.0 9.0 1/Day Grab
24 36 27
BODs 2 mgiL 18 kg/d mg/L kg/d NA NA 3 Days/Week Grab
Total Suspended Solids 24 36 27
(TSS) 2 mglL 18kg/d | on kg/d NA NA 1/Month Grab
Total Residual Chlorine 3/Day at 4 Hr.
(TRC) 1 36 pg/L 41 gL NA NA Intyervals Grab
. 200 N /100 mL 4/Month (between
Fecal Coliform 1 (Geometric Mean) NA NA NL 10am agd 4pm) Grab
: 35N/100 mL 4/Month (between
Enterococai ! (Geometric Mean) NA NA NL 10am agd 4pm) Grab
Total Phosphorus 3 n?g(/)L 195/%0 NA NA NL 2/M°n;2ér>g days Grab
Ammonia as N (interim) 1 2.42 mg/L 3.25 mg/L NA NA 3 Days/Week Grab
Ammonia as N (final) 1 1.77 mg/L 2.38 mg/L NA NA 3 Days/Week Grab
Dissolved Oxygen (DO) 1 NA NA nfé‘,)L NA 1/Day Grab
1. Water Quality Standards 2. Best Professional Judgment (BPJ)
3. Nutrient Regulations and DEQ Related Guidance 4. Federal Effluent Guidelines
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e Water Quality Based Effluent Evaluations:

If it is determined that a specific pollutant may exist in a facility’s effluent, a Reasonable Potential
Analysis must be conducted in order to determine if it is statistically probable that future discharges
may contain that pollutant in concentrations which are harmful to the aquatic life or human health
within the receiving stream. The first step of the analysis is determining the maximum concentration
that may be discharged by the facility which will maintain the instream acute and chronic criteria
contained in the Virginia Water Quality Standards (9 VAC 25-260 et.seq.). This maximum allowable
pollutant concentration, called a wasteload allocation (WLA), is determined using a DEQ-created
Excel spreadsheet deemed MSTRANTI, which requires inputs representing critical flow & water
quality data for both the effluent and the receiving stream. The second step of the analysis utilizes
another computer application named STATS 2.0.4 to calculate the lognormal distribution of the
identified pollutant concentration using data submitted by the permittee as a sample set. The
average and maximum o7" percentiles of the distribution are calculated and then compared to the
WLA's determined earlier. If the 97" percentiles exceed the WLA's, a limitation is deemed to be
necessary, which is also calculated by STATS 2.0.4 based on EPA-guidelines for the control of toxic
pollutants. The MSTRANTI spreadsheet and applicable STATS 2.0.4 results for those pollutants
listed in Table 3 above are contained in Attachment E of this fact sheet.

Please note that an assumed value of 28 °C for the facility’s effluent temperature was used due to
unreliable data provided by the permittee for determination of seasonal temperature variation.

For Total Residual Chlorine and Ammonia, GM 00-2011 requires that a concentration of 20 mg/L and
9 mg/L, respectively, be entered into STATS 2.0.4 as a data point in order to “bypass” the program’s
Reasonable Potential Analysis and calculate limitations since these pollutants are likely to exist in the
facility’s effluent. Results indicated that a more stringent limit for Ammonia of 1.71 mg/L, and for TRC
of 36 pg/L, are needed to maintain Water Quality Standards (see Attachment E). Please note that
the wasteload allocations entered into STATS for the TRC limit are actually for Chlorine Producing
Oxidants (CPO). Chlorinated effluents discharged to salt water reacts to produce chlorine-produced
oxidants (CPO) that have a toxic impact similar to TRC in freshwater. It is assumed that CPO in salt
water receiving streams are controlled by the effluent TRC limit. Although the WLA'’s used in STATS
are the same for both the 2005 permit and the 2011 permit, the the TRC limitation has become more
stringent due to the increased monitoring frequency suggested in the Permit Manual (Section MN-2,
Pg.2, rev.Jan. 27, 2010).

Effluent sampling test results submitted by the permittee in Attachment A indicated that several
pollutants were detectable at concentrations higher than the QL used by the laboratory or that an
incorrect QL was reported. These pollutants include Chromium VI, Copper, Zinc, Heptachlor,
Chloroform, Dichloromethane, and Dichlorobromomethane. All other pollutants were reported below
their respective DEQ-acceptable QL. Chromium VI, Copper, and Zinc were evaluated utilizing the
method explained in the first paragraph in this subsection with data submitted in Attachment A (see
Attachment E). The results of each evaluation indicated that a limitation was not needed. The
result submitted by the lab for Heptachlor was reported as <0.50 ug/L, which is above the DEQ-
required QL of 0.05 pg/L. DEQ staff contacted the permittee’s laboratory regarding this test result
and discovered that a transcription error was made between the sample analysis results and the lab
report for that pollutant. The lab sent a revised report directly to DEQ which indicates that
Heptachlor was not detectable at a concentration equal to or higher than 0.02 pg/L (see Attachment
E). No further evaluation for Heptachlor is required.

Concentrations for parameters which do not have Aquatic Life water quality criteria are compared
against any applicable Human Health criteria. Since the receiving stream to which this facility
discharges is not_considered a Public Water Supply (PWS) segment, only the respective “All Other
Surface Waters” Human Health criteria listed in 9 VAC 25-260-140 B. were used to determine if further
evaluation is required. To be as conservative as possible, the reported concentrations for these
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parameters were compared directly against the Human Health Criteria rather than the calculated
Human Health WLA'’s.

HUMAN HEALTH EVALUATION
Parameter Reporteq !—Iur_nan Health Further Eyaluation
Concentration Criteria (non-PWS) Required?
Chloroform 7.1 ug/L 11,000 ug/L NO
Dichloromethane 6.5 ug/L 5,900 ug/L NO
Dichlorobromomethane 6.1 ug/L 170 pg/L NO

¢ Limitation Rationale for BODs, TSS, DO, and Bacteria

BODs and TSS: Prior to this facility’s construction, the State Water Control Board (SWCB) provided a
letter, dated February 18, 1975, to the State Department of Health Division of Engineering (see
Attachment C-2) recommending the following effluent limitations for the proposed “Sewerage —
Reedville” discharge:

Parameter Limits to Maintain Water || Limits to Maintain Stream
Standards of Quality Use

Dissolved Daily Avg. 5.0 mg/L

Oxygen Minimum 4.0 mg/L

Temp. Sept.-May 4.0

(rise
above June-Aug. 15
natural)
pH 6.0-8.5
Coliform Organisms 70/230 per 100 mL |

BOD; | | 24 mg/L— 30 Ibs/day

TSS | 24 mg/L — 30 Ibs/day
Residual Chlorine | 2.0 — 2.5 mg/L
Dissolved Oxygen | 6.0 mg/L

A few months later, the SWCB sent a letter to the Virginia Institute of Marine Science (VIMS), dated
April 1, 1975, which requested VIMS to conduct a dye study on Cockrell Creek (see Attachment C-3)
in order to: 1) determine the best point of discharge for the proposed Reedville Treatment Plant, 2)
determine the dispersion characteristics of the proposed discharge with respect to tidal cycles, and 3)
determine the possible effect on shellfish beds beyond the mouth of Cockrell Creek. In September
1976, VIMS completed the water quality study and concluded in their model that a cBODs load of
5000 Ibs./day could be added to the upper layer of Cockrell's Creek without degrading the in-stream
dissolved oxygen criteria of 5.0 mg/L (daily average).

Within several years after the VIMS study, the allowable cBOD;5 load to Cockrell’s Creek came under
scrutiny among the three permitted dischargers on Cockrell’'s Creek (Ampro Fisheries, Zapata Protein,
and Reedville Sanitary District), and it became necessary for the SWCB to apportion the cBODs load
among them. A memorandum by G.T. Yagel dated August 15, 1979 (see Attachment C-4)
determined that 100 Ibs./day of this cBODs loading could be allocated to Reedville Sanitary District,
with the remaining 4900 Ibs/day being split between Ampro Fisheries and Zapata Protein. Reedville’s
cBOD:s allocation was later confirmed in the Cockrell’s Creek WLA and Dilution Analysis memorandum
by Jon van Soestbergen dated September 17, 1998 (see Attachment C-5) that was conducted
because Ampro Fisheries terminated their flow to Cockrell Creek and an analysis was necessary to
determine how much of the cBODjs allocation was left for Zapata Protein (now Omega Protein).
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A Stream Sanitation Analysis was conducted in 2003 due to Reedville’s desire to be permitted at the
treatment plant’s true design capacity (see paragraph below). In a memorandum by Jennifer Palmore
dated December 19, 2003 (see Attachment C-6), it was reaffirmed that the cBODjs allocation for
Reedville Sanitary District of 100 Ibs/day was still appropriate. The memorandum suggests that the
concentration limits for cBODs be equivalent to EPA’s Federal Effluent Guidelines (FEG’s) for
secondary treatment due to the fact that the application of the allowable load allocation would have
resulted in a cBOD5 concentration limit less stringent than the FEG's. It also states that if the facility
design capacity were to increase, the concentration limits should be adjusted accordingly in order to
comply with the facility’s allocated 100 Ibs/day cBODs load, and that TSS should be adjusted in the
same proportion as cBOD ;5 if necessary.

This facility’s hydraulic design capacity has historically been 200,000 gallons per day. However, until
the 2005 permit reissuance, the permit limitations and monitoring requirements were implemented as if
the design capacity were 40,000 gallons per day. This was done at the permittee’s request in order to
alleviate the burden of additional monitoring required of facilities which operate much closer to their
true design flows. During development of the 2005 permit, the permittee notified DEQ that they
planned to expand their service area, and they requested that their permit reflect the true design
capacity of the treatment plant. The BODs and TSS concentration limits for this facility were historically
set at 24 mg/L presumably due to the limitations originally recommended in the February 18, 1975
letter mentioned in the first paragraph of this section. The permit writer for the 2005 permit reissuance
determined that the existing limit, despite being more stringent than the cBOD5 load capacity assigned
to the discharge or the FEG’s, should be carried forward from prior permit reissuances to the 2005
permit reissuance in order to prevent backsliding. In the spirit of maintaining consistency with the 2005
permit, and due to antibacksliding policies, the 2005 limitation of 24 mg/L for BODs and TSS has been
carried forward to the 2011 permit reissuance.

DO: The most stringent applicable Dissolved Oxygen (DO) criteria contained in 9 VAC 25- 260-185
for Class Il waters in the Chesapeake Bay includes a 30-day mean of >5mg/L, a 7-day mean of >4
mg/L, and an instantaneous minimum of >3.2 mg/L. A minimum daily concentration DO limit of 5.0
mg/L is expected to maintain both the mean and instantaneous water quality criteria, including
minimal losses due to the distance traveled between the sampling point and the discharge point
(~0.5 miles). A compliance schedule for this new limitation has not been provided as it is expected
that the permittee will be able to fully comply with the permit limitation without the need for
installation of additional equipment. The application submitted for the 2011 permit reissuance
included reported concentrations for DO of 6.7 mg/L(average), and 9.4 mg/L (maximum), derived
from a set of 20 samples.

Enterococci: The limitation for Enterococci is expected to protect the primary contact recreation use
bacteria criteria outlined in 9 VAC 25-260-170 (Water Quality Standards). The primary contact
recreation bacterial criteria for protection of saltwater is 35N/100 mL colony forming units (CFU) of
Enterococci bacteria based on a monthly geometric mean resulting from at least 4 weekly samples.
The 2005 permit reissuance incorporated this limitation for Enterococci, but allowed the permittee the
option of performing a Bacteria Demonstration Study. If the requirements of the Study were met, the
permittee would have been allowed to eliminate the bacterial limitation in lieu of utilizing chlorine
concentration to demonstrate that proper disinfection was being performed. However, the permittee
did not complete the study within the required timeframe, and therefore, the Enterococci limit
became effective at the end of the compliance schedule in 2009. The limit has been carried forward
to the 2011 permit reissuance.

Fecal Coliform: For sewage discharges that may reach shellfish waters, permits limit fecal coliform
with an effluent limit of 200 colony forming units per 100 milliliters, applied as a monthly geometric
mean. Although the Water Quality Standards have been amended to remove the reference to this
effluent limit in shellfish waters, the Virginia Department of Health, Bureau of Shellfish Sanitation still
uses fecal coliform as an indicator for determining the quality of shellfish waters, and it is necessary
to ensure discharges meet this level. Since it has historically maintained the in-stream water quality
criteria for fecal coliform of 14/43 per 100 milliliters, the 200 per 100 milliliters effluent limit will be
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used in shellfish waters in order to continue meeting the in-stream criteria and for protection of
shellfish under the general standard.

¢ Limitation Rationale for Total Phosphorus

Total Phosphorus: At the time of construction, the Reedville Sanitary District facility was designed to
treat wastewater up to a design flow of 0.20 MGD. However, prior to 2005, the permittee asked
DEQ, and DEQ agreed, to be permitted at a design flow of 0.040 MGD in order to reduce the
monitoring frequencies of limited parameters as well as the fact that the plant’s service area was
small and the influent to the facility was relatively low. During the 2005 reissuance, the permittee
requested that their permitted design flow reflect the true design flow of the plant (0.20 MGD) in
order to implement plans to expand the service area of the treatment facility. Since the recognized
design flow of the facility changed with respect to permitting practices, the receiving stream model
was reevaluated and limitation evaluations were carried out accordingly. In addition, the reversion of
the recognized design flow back to 0.20 MGD prompted revisiting 9 VAC 25-40-30 (Policy for
Nutrient Enriched Waters), which required the inclusion of a concentration limit for Total Phosphorus
(TP) of 2.0 mg/L for facilities with a design capacity of greater than 0.050 MGD permitted after July
1988. It should be noted that this regulation was amended in November 2005 to exclude the
aforementioned criteria due to key changes made to § 62.1-44.19:15 of the Code of Virginia (as of
July 1, 2005). Since the facility’s design capacity was considered to be greater than 0.10 MGD, the
permitted discharge was placed on the Chesapeake Bay Program-Significant Dischargers List (CBP-
SDL), and consequently prompted the need to include monitoring requirements for several additional
nutrient parameters in accordance with Guidance Memo 04-2017 (Nutrient Monitoring and Maximum
Annual Loads for VPDES Permitted Facilities on the DEQ Chesapeake Bay Program’s List of
Significant Discharges).

Due to changes made to 9 VAC 25-40 (Policy for Nutrient Enriched Waters), 9 VAC 25-720 (Water
Quality Management Plan), § 62.1-44.19:15 of the Code of Virginia (as of July 1, 2005), and 9 VAC
25-820 (General VPDES Watershed Permit Regulation for Total Nitrogen and Total Phosphorus
Discharges and Nutrient Trading in the Chesapeake Watershed in Virginia), the nutrient parameters
which required monitoring-only were removed from the permit in 2007 in lieu of the monitoring
requirements of this facility’s Watershed General Permit (VAN020101). However, due to
antibacksliding policies, the Nutrient Enriched Waters (NEW)-based concentration limitation for Total
Phosphorus remained in the individual permit.

Since it's inclusion in the 2005 permit reissuance, the permittee has not been able to consistently
comply with the above TP concentration limitation (see ltem 25.a. of this fact sheet). DEQ staff
requested a meeting with the permittee and the permittee’s engineering consultant on May 4, 2010 in
order to discuss the permittee’s plans regarding compliance with the nutrient loading limitations
contained their Watershed General Permit (VAN020101), as well as plans for complying with their
2005 TP concentration limit. During the meeting, as well as in a subsequent letter dated May 10,
2010 (see Attachment F), the permittee indicated that, due to lack of funding, they cannot afford to
upgrade the treatment facility in order to meet the nutrient waste load allocations (WLA’s) of the
Watershed General Permit and that they planned to fully offset the WLA'’s by purchasing nutrient
exchange credits. Regarding compliance with their NEW-based Total Phosphorus concentration
limitation, the permittee stated that they planned to include chemical addition in order to meet a TP
concentration of 2.0 mg/L monthly average.

According to agency guidance, GM07-2008, Amendment 2 (Page 16), the individual permit should
include annual TP concentration limitations in cases in which the technology was installed to meet
limits that were based on a Nutrient Enriched Waters designation. Since the permittee has provided
documentation indicating that chemical feed will be used to meet the 2005 NEW-based Total
Phosphorus concentration limit, and chemical feed is considered a form of installable nutrient
reduction technology, a concentration limit of 2.0 mg/L is being included in the 2011 permit
reissuance. Upon the advice of DEQ Central Office staff, based on best professional judgment and
the need for a conservative approach to address historical NEW non-compliance issues, rather than
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17.

18.

19.

an annual average concentration effective with the calendar year following permit re-issuance, TP
limitations were retained and carried forward from the 2005 permit as a monthly average effective
immediately with permit reissuance.

Additional Note Regarding Sample Type for BOD;, TSS, Total Phosphorus & Ammonia:
During drafting of the 2005 permit, the permittee requested to be allowed to collect grab samples
rather than the agency recommended 8 hour composite samples for these parameters (see
Attachment G). Although the permittee did not make the same request for the 2011 permit
reissuance, staff recommends continuing to allow grab sampling for linearity purposes. Neither the
polishing pond nor the sampling point has changed since the 2005 permit reissuance, and the
requirement to collect effluent samples after the polishing pond will be carried forth from the 2005
permit to the 2011 permit (Part 1.A.3).

The intention of collecting a composite sample (over grab sampling) is to obtain a representation of
the conglomerated effect of daily variations in effluent quality due to typical changes in the influent to
the treatment works as well as environmental factors and treatment variability. At a volume of
3,000,000 gallons, the polishing pond theoretically provides a retention time of approximately 15
days at 100% of the facility’s design flow. It can be safely assumed that any influent to the polishing
pond is thoroughly mixed with influent at least as old as 24 hours, therefore grab samples taken after
the polishing pond meet or exceed the objective of collecting 8 hour composite samples.

Basis for Sludge Use & Disposal Requirements: Not applicable, as this facility does not
land apply sludge.

Antibacksliding: All limitations in the proposed 2011 permit reissuance are the same or more
stringent than the limitations in the 2005 permit issuance.

Special Conditions:

Part I.B. - Additional Chlorine Limitations and Monitoring Requirements
Rationale: Required by Sewage Collection and Treatment Regulations, 9VAC25-790 and Water
Quality Standards 9VAC25-260-170, Bacteria; Other Recreational Waters. Also, 40 CFR
122.41(e) requires the permittee, at all times, to properly operate and maintain all facilities and
systems of treatment in order to comply with the permit. This ensures proper operation of
chlorination equipment to maintain adequate disinfection.

Part I.C - Compliance Schedule
Rationale: The VPDES Permit Regulation at 9 VAC 25-31-250 allows for schedules that will lead
to compliance with the Clean Water Act, the State Water Control Law, and regulations
promulgated under them. A compliance schedule has been provided for Ammonia in the 2011
permit reissuance. A compliance schedule for DO has not been provided as it is expected that
the permittee will be able to fully comply with the permit limitation without the need for installation
of additional equipment. The application submitted for the 2011 permit reissuance included
reported concentrations for DO of 6.7 mg/L average and 9.4 mg/L maximum derived from a data
set of 20 samples

Part I.D.

a. Special Condition D.1 — 95% Capacity Reopener
Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200 B 4 for all POTW and
PVOTW permits.

b. Special Condition D.2 — O&M Manual Requirement
Rationale: Required by Code of Virginia §62.1-44.19; Sewage Collection and Treatment
Regulations, 9 VAC 25-790; VPDES Permit Regulation, 9 VAC 25-31-190 E.
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c. Special Condition D.3 — Licensed Operator Requirement
Rationale: The VPDES Permit Regulation, 9 VAC 25-31-200 C and the Code of Virginia § 54.1-
2300 et seq., Rules and Regulations for Waterworks and Wastewater Works Operators (18 VAC
160-20-10 et seq.), require licensure of operators.

d. Special Condition D.4. — Reliability Class
Rationale: Required by Sewage Collection and Treatment Regulations, 9 VAC 25-790 for all
municipal facilities.

e. Special Condition D.5 — Sludge Use and Disposal
Rationale: VPDES Permit Regulation, 9 VAC 25-31-100 P; 220 B 2, and 420 through 720; and
40 CFR Part 503 require all treatment works treating domestic sewage to submit information on
sludge use and disposal practices and to meet specified standards for sludge use and disposal.

f. Special Condition D.6. — Sludge Reopener
Rationale: Required by VPDES Permit Regulation 9 VAC 25-31-220 C for all permits issued to
treatment works treating domestic sewage.

g. Special Condition D.7 — Compliance Reporting
Rationale: Authorized by VPDES Permit Regulation, 9 VAC 25-31-190 J 4 and 220 I. This
condition is necessary when pollutants are monitored by the permittee and a maximum level of
quantification and/or a specific analytical method is required in order to assess compliance with
a permit limitation or to compare effluent quality with a numeric criterion. The condition also
establishes protocols for calculation of reported values.

h. Special Condition D.8 — Materials Handling/Storage
Rationale: 9 VAC 25-31-50 A prohibits the discharge of any wastes into State waters unless
authorized by permit. Code of Virginia §62.1-44.16 and 62.1-44.17 authorizes the Board to
regulate the discharge of industrial waste or other waste.

i. Special Condition D.9 - Total Maximum Daily Load (TMDL)/Nutrient Reopener
Rationale: Section 303(d) of the Clean Water Act requires that Total Maximum Daily Loads
(TMDLs) be developed for streams listed as impaired. This special condition is to allow the
permit to be reopened if necessary to bring it into compliance with any applicable TMDL
approved for the receiving stream. The re-opener recognizes that, according to Section
402(0)(1) of the Clean Water Act, limits and/or conditions may be either more or less stringent
than those contained in this permit. Specifically, they can be relaxed it they are the result of a
TMDL, basin plan, or other wasteload allocation prepared under section 303 of the Act. 9 VAC
25-40-70 A authorizes DEQ to include technology-based annual concentration limits in the
permits of facilities that have installed nutrient control equipment, whether by new construction,
expansion or upgrade. 9 VAC 25-31-390 A authorizes DEQ to modify VPDES permits to
promulgateamended water quality standards.

j.  Special Condition D.10—Indirect Dischargers
Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200 B.1.& B.2.for POTWs and
PVOTWs that receive waste from someone other than the owner of the treatment works.

k. Special Condition D.11 — CTO, CTC Requirement
Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment
Regulations, 9 VAC 25-790-50. 9 VAC 25-40-70 A authorizes DEQ to include technology-based
annual concentration limits in the permits of facilities that have installed nutrient control
equipment, whether by new construction, expansion or upgrade.

m. Special Condition D.12 - Treatment Works Closure Plan



Fact Sheet - Permit No. VA0060712
Reedville Sanitary District
Page 10 of 14

Rationale: §62.1-44.19 of the State Water Control Law. This condition establishes the
requirement to submit a closure plan for the wastewater treatment facility if the treatment facility
is being replaced or is expected to close.

n. Special Condtion D.13 — Pretreatment Program
Rationale: VPDES Permit Regulation, 9VAC25-31-730 through 900, and 40 CFR part 403
require certain existing and new sources of pollution to meet specified regulations.

20. Part Il, Conditions Applicable to All VPDES Permits
The VPDES Permit Regulation at 9 VAC 25-31-190 requires all VPDES permits to contain or
specifically cite the conditions listed.

21. Changes to 2005 Permit:
Table 3: Permit Processing Change Sheet

Effluent Limits Changed Monitoring
Requirement Changed
Parameter Changed From | To From | To Reason for Change Date
* Total Nitrogen Due to changes made to 9 VAC 25-40
+ Total Nitrogen (Policy for Nutrient Enriched Waters), 9
(kg/month) VAC 25-720 (Water Quality Management
. Total Nitrogen 1/Month Plan), § 62.1-44.19:15 of the Code of
(kg/calendar year) Virginia (as of July 1, 2005), and 9 VAC
25-820 (General VPDES Watershed
+ TKN Monitoring R q Permit Regulation for Total Nitrogen and
+ Nitrate+Nitrite Only emove Removed Total Phosphorus Discharges and Nutrient
Trading in the Chesapeake Watershed in
+ Total Phosphorus Virginia), the nutrient parameters which
(kg/month) required monitoring-only were removed
+ Total Phosphorus 2/Month from the permit in 2007 in lieu of the
(kg/calendary year) monitoring requirements of this facility's
Watershed General Permit (VAN020101).
+ Orthophosphate
A limitation evaluation was conducted as
39 pg/L 36 pg/L described in Item 16 of this fact sheet
Mo.Avg. Mo.Avg. which resulted in the determination that a
Total Residual Chlorine 1/Day 3/Day at4 | more stringent TRC limitation was
(TRC) Hr. Intervals | necessary for the 2011 permit re-issuance. | 10/10
47 ug/L 41 pg/L Monitoring frequency changed to reflect
We.Avg We.Avg. current agency guidance (Permit Manual,
MN-2, Page 2, rev.1/27/2010).
200 N/100 200 N/100 4/Month Limitation and monitoring frequency
Fecal Coliform mL mL (monthly 3/Week (between | changed in accordance with current
(geometric average) 10 amand | agency guidance (Permit Manual, Section
mean) 4 pm) MN-3, Pg. 37-38, rev. January 27, 2010).
35 N/100 4/Month
Enterococc _ mL _ (between 10 | See Item 16 of this fact sheet and below
(Geometric am and 4 for further description.
Mean) pm)
Loading limitations are expressed as
2.0 mg/L No Change 2/Month whole numbers in 2 significant figures in
Total Phosphorus 2/Month (> 7 days accordance with GM06-2016. Monitoring
apart) frequency modified to match the
1.5 kg/d 1500 g/d permittee’s Watershed GP (VAN020101)
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Effluent Limits Changed Monitoring
Requirement Changed
Parameter Changed Reason for Change Date
From | To From | To
2.4 mg/L 1.71 mg/L A limitation evaluation was conducted as
Mo.Avg. Mo.Avg. 3 Days / described in Item 16 of this fact sheet
Ammonia Week No Change | which resulted in the determination that a
3.2mg/L 2.30 mg/L more stringent Ammonia limitation was
We.Avg. We.Avg. necessary for the 2011 permit re-issuance.
A dissolved oxygen limitation has been
. _ 5.0 mg/L _ added in order to protect Water Quality
Dissolved Oxygen Minimum 1/Day Standards. See Item 16 of this fact sheet
for more information.
Table 3: Permit Processing Change Sheet (continued): Special Conditions
From To Special Condition Changed Reason for Change Date
Partl.A.1.a | Part LA.1(a) Design Flow Wording changed for acuity purposes.
_ Part LAA(b) Significant Figures ggré reflects changes made in agency procedure due to GM06-
Compliance Schedule Revised for acuity purposes and to reflect removal of nutrient
Part.A.1.c | PartLA.1(c) Reference monitoring parameters.
Part LA.1.d | Part .A.1(d) Additional TRC Requirements Revised for acuity purposes.
New, regional addition in order to enhance monitoring frequency
- Part LA.1(e) Bacterial Monitoring Criteria criteria description for bacteria defined in the current Permit Manual
(rev.January 27, 2010).
New, added to reflect current agency guidance for significant
B Part LA.1(f) Watershed GP Reference dischargers of nutrients (GM07-2008, Amnd.2)
Part1.A.2 | Partl.A2 No Discharge Solids/Foam No Change
Part LA4 | Partl.A3 Sample location Revised for acuity purposes.
Part 1.A.3 Part .LA.4 85% Removal BODs & TSS No change
Part |.B.1 Part 1B Additional TRC Limitations and | Bacteria Demonstration requirements removed. Wording revised for
artl.b. ) Monitoring Requirements acuity purposes.(see Part I.B.2 removal description below)
Requirement for Ammonia revised to reflect 2011 permit limit. Total | 10/10
Part I.C Part I.C Compliance Schedule Phosphorus requirements removed. Wording revised to reflect
current agency guidance (Permit Manual, rev. January 27, 2010)
Part 1.D.1 Part 1.D.1 95% Capacity Notification DEQ-PRO address has been removed
Part1.D.4 Part 1.D.2 O & M Manual Revised to reflect current Permit Manual (rev. January 27, 2010)
Part 1.D.5 Part 1.D.3 Licensed Operator No changes
Part1.D.6 | Partl.D.4 Reliability Class No changes
Part1.D.10 | Part1D5 Sludge Use and Disposal 2R§;/(|)s)ed wording to reflect current Permit Manual (rev. January 27,
Part I.D.7 Part1.D.6 Sludge Reopener No changes
Revised to reflect current Permit Manual (rev. January 27, 2010).
Part 1.D.9 Part 1.D.7 Compliance Reporting Language further revised according to regional procedure and for
clarity purposes and to account for any monitoring-only parameters.
Part1.D.11 | Part1.D.8 Materials Handling/Storage No changes
Language revised to reflect current agency guidance (GM07-2008).
Part 1.D.8 Part 1.D.9 TMDL/Nutrient Reopener Revised language addresses both nutrient reopener and TMDL

reopener.
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From To Special Condition Changed Reason for Change Date
Part1.D.2 Part 1.D.10 Indirect Dischargers No changes

. Revised wording to reflect current Permit Manual (rev. January 27,
Part1.D.3 Part1.D.11 CTC, CTO Requirement 2010) and current nutrient guidance (GM07-2008, Amnd.2)

_ Part 1.D.12 Treatment Works Closure Plan Ele)w, reflects SCAT regulations requirements (9 VAC 25-790-120
Part1.D.15 | Part1.D 13 Pretreatment Program g\(l)c?l?)mg revised to reflect current Permit Manual (rev. January 27,
Part .LA.1.b | Removed Totallz[ng, Indlpatlng, and Incorporated into the Part |.A.1 limitations and monitoring table.

Reporting Equipment
Part .LA.1.e | Removed Comp_l!ance Reporting Special Unnecessary
Condition Reference
Part IA1f | Removed Total N[trogen Calculation '!'otal N|trog'en.mon|tor|ng has been removed from the 2011 permit in
Instructions lieu of monitoring under the Watershed GP
Part.A.1.g | Removed 2/Month Monitoring Instructions All parameters requiring 2/Month monitoring have been removed
from the 2011 permit.
Part .LA.h | Removed Nutrlgnt Reporting Annual Nutrient reporting has been removed from the 2011 permit.
Requirements reference
This facility was given instructions to complete a bacterial
demonstration study for Enterococci within the first year of the 2005
Bacteria / Disinfection permit reissuance. If the facility was able to meet the conditions set by
Part1.B.2 | Removed Demonstration the bacterial demonstration study’s instructions, then an Enterococci
limitation would not be required. According to DEQ-PRO’s records,
the permittee did not complete this study within the time frame given.
Therefore the Enterococci limit has become effective.
Part1.D.12 | Removed Nutrient Reporting Removed to due to changes made to 9 VAC 25-40 (Policy for
T Requirements Nutrient Enriched Waters), 9 VAC 25-720 (Water Quality
Management Plan), § 62.1-44.19:15 of the Code of Virginia (as of
Part1.D.13 Basis of Design Report and July 1, 2005), and 9 VAC 25-820 (General VPDES Watershed
R d Interim Measures for Permit Regulation for Total Nitrogen and Total Phosphorus
emove optimization of nutrient removal | Discharges and Nutrient Trading in the Chesapeake Watershed in
Part 1.D.14 or alternatives Virginia). These requirements have general been accounted for in
this facility’s Watershed General Permit (VAN020101)
Part1.D.17 | Removed 35 Additional Water Quality Water quality monitoring is now required to be submitted with a

Monitoring Parameters

permittee’s application for reissuance.

The structure and language of the cover page have been slightly modified in accordance with new agency procedures and for
streamlining purposes. Signatory requirements have also changed in accordance with the October 2008 DEQ Agency Policy
Statement 2-09, “Delegations of Authority”. Facility address changed from 152 Menhaden Road to 154 Menhaden Road as reflected
in the 2011 permit reissuance application submitted by the permittee. Special Standard NEW-20 removed in accordance with the
current Water Quality Standards (January 6, 2011).

22.

23.

Variances/Alternate Limits or Conditions: None.

Public Notice Information required by 9 VAC 25-31-280 B:

Comment period:

Start Date:
Published Dates:

June 1, 2011

End Date: July 5, 2011
June 1, 2011 and June 8, 2011

Name of Newpaper: Northumberland Echo

All pertinent information is on file and may be inspected or copied by contacting Jeremy Kazio at:
Virginia Department of Environmental Quality (DEQ)

Piedmont Regional Office

4949-A Cox Road
Glen Allen, Virginia 23060-6296

Telephone Number 804/527-5044

Facsimile Number 804/527-5106
Email Jeremy.Kazio@deq.virginia.gov
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24.

25.

DEQ accepts comments and requests for public hearing by e-mail, fax or postal mail. All comments
and requests must be in writing and be received by DEQ during the comment period. Submittals must
include the names, mailing addresses and telephone numbers of the commenter/requester and of all
persons represented by the commenter/requester. A request for public hearing must also include: 1)
The reason why a public hearing is requested. 2) A brief, informal statement regarding the nature
and extent of the interest of the requester or of those represented by the requester, including how
and to what extent such interest would be directly and adversely affected by the permit. 3) Specific
references, where possible, to terms and conditions of the permit with suggested revisions. A public
hearing may be held, including another comment period, if public response is significant and there are
substantial, disputed issues relevant to the permit. The public may review the draft permit and
application at the DEQ Piedmont Regional Office by appointment.

Total Maximum Daily Load (TMDL): This facility discharges directly to tidal Cockrell Creek. During the
2008 Water Quality Assessment, the portion of Cockrell Creek to which Reedville discharges was
assessed as a Category 5A water body (“A Water Quality Standard is not attained. The water is
impaired or threatened for one or more designated uses by a pollutant(s) and requires a TMDL (303d
list).”) The segment was impaired of the Fish Consumption Use due to a 12/13/2004 VDH Fish
Consumption Advisory for PCBs in the Chesapeake Bay and its tidal tributaries, and the entire
Chesapeake Bay Mesohaline segment (CB5MH) failed the Aquatic Life Use’s submerged aquatic
vegetation criteria. The Wildlife and Recreation Uses were not assessed and the Shellfish
Consumption Use was considered to be removed due to a VDH prohibition.

The bacterial TMDL for Cockrell Creek was approved by the EPA on 12/8/2008 and by the SWCB on
4/28/2009. The Reedville STP did not receive a wasteload allocation because the Shellfish
Consumption Use is not applicable in the area around the outfall, as discussed above. No limit for
PCB’s is included in this permit because the effluent does not contain PCB'’s according to data
submitted in the Water Quality Criteria Monitoring with the 2011 permit reissuance application (see
“Attachment A” results in Attachment E of this fact sheet).

Additional Comments:

a. Previous Board Action:
As of the drafting of this 2011 permit reissuance, the permittee was issued Warning Letters on
5/4/2006, 01/29/2008, 09/03/2009, 02/09/2009, and 03/13/2009. The permittee was also issued
Notices of Violation on 5/28/2009, 08/09/2009, 11/13/2009, 05/14/2010, and 10/08/2010. These
letters relate to violations of the 2005 Total Phosphorus limitation as well as other violations. A
Consent Order is currently being drafted.

b. Staff Comments:

¢ A monitoring frequency reduction was not considered for this facility due to non-exemplary
performance in attainment of limited pollutants during the 2005 permit cycle.

¢ Financial assurance does not apply to this facility because it is publicly owned.
¢ Coordination with the Virginia Department of Health —Division of Shellfish Sanitation indicated
that the existing discharge would not cause any change to the existing shellfish closures within

this facility’s receiving water body.

e This permit reissuance is non-controversial. The staff believes that the attached effluent
limitations will maintain the Water Quality Standards adopted by the Board.

e The discharge is in conformance with the existing planning documents for the area.

o EPA has waived the right to comment and/or object to the adequacy of the permit.
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e The permittee last paid their annual maintenance fee on 9/20/2010.

¢ The permittee was notified of the expectation to participate in the e-DMR program on
10/18/2010. The PRO’s compliance auditor received the e-DMR application from the
permittee on 11/15/2010 (confirmed by email from P.Bishop dated 11/16/2010). The permittee
does not participate in the VEEP.

C. Public Comments: None

26. Summary of attachments to this Fact Sheet:

Attachment A Flow Diagram
Attachment B Location Map
Attachment C Flow Frequency Analysis, Stream Sanitation Analysis, and CORMIX Evaluation

Attachment D

Site Inspection Report

Attachment E

Effluent Data, Ambient Stream Data, and Limitation Evaluations

Attachment F

Letter from Permittee Addressing Nutrients

Attachment G

2003 Email Permitting Grab Sampling in Lieu of Composite Sampling
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Flow Frequency Analysis, Stream Sanitation Analysis, and CORMIX evaluation



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23060

SUBJECT:  Flow Frequency Determination / 303(d) Status
Reedville Sanitary District STP — VA0060712

TO: Jeremy Kazio
FROM: Jennifer Palmore, P.G.
DATE: April 12,2010

COPIES: File

The Reedville Sanitary District’s sewage treatment plant discharges to Cockrell Creek in Northumberland
County, VA. The outfall is located at rivermile 7-COC001.41. Flow frequencies have been requested at
this site for use in developing effluent limitations for the VPDES permit.

Cockrell Creek is tidally influenced at the discharge location. Flow frequencies cannot be determined for
tidal waters, therefore the CORMIX dilution ratios from Allan Brockenbrough’s December 31, 2003
memorandum should be used. Modeling determined that an acute WLA multiplier of 6.0 (5 parts
Cockrell Creek and 1 part effluent) and a chronic WLA multiplier of 14.3 are appropriate.

During the 2008 Water Quality Assessment, the portion of Cockrell Creek to which Reedville discharges
was assessed as a Category 5A water body (“A Water Quality Standard is not attained. The water is
impaired or threatened for one or more designated uses by a pollutant(s) and requires a TMDL (303d
list).”) The segment was impaired of the Fish Consumption Use due to a 12/13/2004 VDH Fish
Consumption Advisory for PCBs in the Chesapeake Bay and its tidal tributaries, and the entire
Chesapeake Bay Mesohaline segment (CBSMH) failed the Aquatic Life Use’s submerged aquatic
vegetation criteria. The Wildlife and Recreation Uses were not assessed and the Shellfish Consumption
Use was considered to be removed due to a VDH prohibition. The applicable fact sheets are attached.

The bacterial TMDL for Cockrell Creek was approved by the EPA on 12/8/2008 and by the SWCB on
4/28/2009. The Reedville STP did not receive a wasteload allocation because the Shellfish Consumption
Use is not applicable in the area around the outfall, as discussed above.

Data from station 7-COCO001.61 is attached. The station is located on Cockrell Creek at the end of Main
Street in Reedville. It is approximately 0.2 mile upstream from the discharge.

Cockrell Creek is considered a Tier 1 water. Antidegradation was not applied during initial modeling for
this facility and wasteload allocations were developed to meet, not surpass, the dissolved oxygen criteria
(G.T. Yagel, 8/15/1979).

Cockrell Creek is designated as saltwater and the Aquatic Life saltwater criteria should be applied.

If you have any questions concerning this analysis, please let me know.



Appendix A - List of Impaired (Category 5) Waters in 2008*

Chesapeake Bay/Atlantic/Small Coastal Basins
Cause Group Code CB5MH-SAV-BAY Chesapeake Bay segment CB5SMH

Location: This cause encompasses the complete CBP segment CB5MH.

City / County: Chesapeake Bay - Cot Lancaster Co. Northumberland Co.
Use(s): Aquatic Life Shallow-Water Submerged

Aquatic Vegetation
Cause(s) /

VA Category: Aquatic Plants (Macrophytes) / 5A

The acres of submerged aquatic vegetation (SAV) mapped through aerial surveys does not meet the criteria in segment
CB5MH. There is insufficient data to assess the water clarity criteria.

Chesapeake Bay segment CB5MH Estuary Reservoir River
(Sq. Miles) (Acres) (Miles)

Aquatic Plants (Macrophytes) - Total Impaired Size by Water Type: 213.497

Aquatic Life

Chesapeake Bay segment CB5MH Estuary Reservoir River

Shallow-Water Submerged Aquatic Vegetation (Sg. Miles) (Acres) (Miles)
Aquatic Plants (Macrophytes) - Total Impaired Size by Water Type: 213.497

Sources:

Agriculture Atmospheric Deposition - Clean Sediments Industrial Point Source
Nitrogen Discharge

Internal Nutrient Recycling Loss of Riparian Habitat Municipal Point Source Sediment Resuspension

Discharges (Clean Sediment)

Sources Outside State Wet Weather Discharges

Jurisdiction or Borders (Point Source and
Combination of Stormwater,
SSO or CSO)

Final 2008 Page 1903 of 2208



2008 Fact Sheets for 303(d) Waters

RIVER BASIN: Chesapeake Bay/Atlantic/Small Coastal Basins HYDROLOGIC UNIT: 02080102
STREAM NAME: Chesapeake Bay and Tidal Tributaries

TMDL ID: CO01E-17-PCB 2008 IMPAIRED AREA ID: CB-CB5MH
ASSESSMENT CATEGORY: 5A TMDL DUE DATE: 2018

IMPAIRED SIZE: 1,857.071 - Sq. Mi. Watershed: VAP-CO1E

INITIAL LISTING: 2006

UPSTREAM LIMIT:

DESCRIPTION: VA-MD State Line

DOWNSTREAM LIMIT:

DESCRIPTION: Mouth

Chesapeake Bay mainstem and its small coastal tidal tributaries

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

IMPAIRMENT: PCBs

The Chesapeake Bay and its tidal tributaries are included under the 12/13/2004 VDH Fish Consumption Advisories for PCBs. No more than
2 meals/month are recommended of anadromous (coastal) striped bass.

The advisory was based on the results of DEQ's fish tissue monitoring program, which showed elevated PCBs levels in several monitoring
sites within the basin, including:

2 sp at 7-GWR007.97 in the Great Wicomico River
1 sp. At 7-COC000.40 in Cockrell Creek

Also, VDH issued an additional separate fish consumption advisory on 12/13/2004 for PCBs in the Mobjack Bay and its tributaries,
particularly the East, West, and Ware Rivers. No more than two meals/month of gizzard shad are recommended.

IMPAIRMENT SOURCE  Unknown

Source is considered unknown.

RECOMMENDATION: Problem Characterization

A- 124
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Commonwealli of Virginia
STATE WATER CONTROL BOARD

P.O.Box 11143,2111 N, Hamilton St., Richmond, Va. 23230 (804) 770-1411

Please Reply To: Tidewater Regione] Office
287 Pembroke Offive Perk

Suite 310 Pembroke No. 2
Virginis fleach, Virginaa 23462 ] BOARD MEMBERS
(804 199-67 12 Noman M. Cole, Jr.
~ Chairman
Febr 9 J. Leo Bourassa
ebruary ]8, 1975 Denis J. Brion
Basil T. Carmody
SUBJECT: NORTHUMBERLAND COUNTY Ray W. Edwards
- i Mrs. Wayne Jackson
ée‘g$gaggo Reedville Andrew W, McThenia, J

State Department of Health
Division of Engineering
Madison Building

Richmond, Virginia 23219

Attention: Mr. 0. H. Adams, Director
Gentlemen:

In accordance with Section 62.1-44.19, Paragraph 2, of the State Water Control Law,
we are advising you of the standards of quality and treatment requirements neces-
sary to prevent contravening such standards of water quality.

The proposed discharge into Cockrell Creek is Tisted in Section 2 of the standards
for the Chesapeake Bay, Atlantic Ocean and Small Coastal Basin and is classified
IIB with special standard "a".

STANDARDS

Minimum D. 0. : 4.0 mg/1  Daily Average D.0.: 5.0 mg/1
pH Range: 6.0-8.5
Maximum Temperature (rise above natural): 4.0 (Sept-May); 1.5 (June-Aug)

Coliform Organisms: The median MPN shall not exceed 70/100 ml., and not more
than 10% of samples ordinarily shall exceed an MPN of
230/100 m1. in those portions of the area most probably
exposed to fecal contamination during the most unfavorable
conditions.

In addition, the shellfish area is not to be so contaminated
by radionuclides, pesticides, herbicides or fecal material
so that consumption of the shellfish might be hazardous.



PAGE TWO
Mr. 0. H. Adams, Director, Division of Engineering of the State Department
of Health

February 18, 1975

STREAM USES - Subclass B

Waters generally satisfactory foruse as public or municipal water supply, primary
contact recreation, propagation of fish and other aquatic Tife and other beneficial
uses. -

Based upon our preliminary investigation, a discharge through submerged diffuser into
Cockrell Creek at a point above Haynie Products will provide maximum flushing and
dilution. Such a discharge will be adequate to maintain the water quality standards
adopted by the Board provided the following effluent parameters are met:

- Monthly Average Flow (max): 0.15 MGD

Monthly Average BODg (max): 24 mg/1; 30 1bs/day

Monthly Average Suspended Solids (max): 24 mg/1; 30 1bs/day
Residual Chlorine: 2.0-2.5 mg/1 :

Minimum Dissolved Oxygen: 6.0 mg/1

These effluent requirements have been included in a draft permit forwarded direcf]y
to the Engineer, by copy of this letter. :

In addition to meeting the above technical requirements, the following conditions
must also be met:

1. The facility must be approved by the County in accordance with
State Mater Control Law Regulation Number 3. (Copy attached);

2. Owner must apply for a National Pollutant Discharge Elimination
System (NPDES) Permit pursuant to Section 402 of the Federal
Water Pollution Control Act Amendments of 1972 (P.L. 92-500).
This application must be filed with EPA, Region III with copy
to this office. (By copy of this letter, the Engineer has
been forwarded a blank application form for completion and
subsequent filing).

Upon basic review of treatment requirements and hydraulic capacity of this facility,

the staff believes that a Class III Operator is necessary to ensure proper plant
operation and maintenance.

If you have any questions, please do not hesitate to contact this office.
Sincerely yours,

/ { e N

D. R. Grubbs, Director ~—
Division of Applied Technology
Tidewater Regional Office



PAGE THREE ,
Mr. 0. H. Adams, Director, Division of Engineering of the State Department
of Health

February 18, 1975

cc: Kilmarnock Office
SWCB - Bureau of Applied Technology (A. E. Pollock)
SWCB - Construction Grants (N. Wayne Burgess)
Cloyde Wiley - Bureau of Shellfish Sanitation
SDH - Bureau of Sanitary Engineering - Attn: L. N. Brown, P.E., Regional Director
Mr. Deward M. Martin, P.E.
Mr. John Burton, Administrator, Northumberland Co., Heathsville, VA. 22473
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Fact Sheet
Reedville Sanitary District

(Attachment C-3) Letter from SWCB to VIMS requesting
dye study for Cockrell Creek — April 1, 1975



Commoniuweadthy of Virginia
STATE WATER CONTROL BOARD

P.0.Box 11143,2111 N. Hamiiton St., Richmond, Va. 23230 (804) 770-1411

Please Repiy To: Tidewater P cgional Office
287 Pembroke Office Park

Suite 310 Pembroke No. 2 BOARD MEMBERS
Virginia Boach, Virginia 23262
(501) 4998742 Bay W, Edwards
Chairman
. J. Leo Pourassa
Ap!"] 11 - 1975 v Warren L. Braun
’ Deuis ], Brion
SUBJECT: TOWN OF REEDVILLE basil 1. Carmody

Proposed Sewage Treatment Plant Y VavneJackson
Andrew W, McThenia, [r.

Dr. William J. Hargis, Jr.
Virginia Institute of Marine Science
Gloucester Point, Virginia 23062

Dear Dr. Hargis:

As you may know, plans for a sewage treatment facility to serve the Community of
Reedville and adjacent areas are under prnparafion. It is our understanding that
the initial design capacity of the plant is 200,000 gpd; final effluent BOD5 and
susonended solids concentrations will be 24 mg/1 each with discharge of treated
effluent into Cockrell Creek.

The Bureau of Shellfish Sanitation and our office have recently met in an attempt

to determina the best point of discharge into Cockrell Creek wnich would provwde
adequate assimilation of the treated effluent and, at the same time, provide nacessary
protection of open shellfish beds outside the mouth of Cockrell Creek. In this
regard, it was agreed that the Virginia Institute of Marine Science could best advis

us in this matter.

hment 1 shows Cockrell Cresk and the general area for d1schargﬁ (via submergad
fall and diffuser) when considerina the probable siting of the treatment plant
Tocation is shown in Attachment II.

Lo
e ot c:’r
o]

o3
Cs)

ieve that a dye study is nzeded to determine time of passage and dispersion
cteristics over comp1ﬂ+e ebb and flood tidal cycles from the dessignated discharge

red ( ttachment I.). This information would allow us to properly evaluate the
i
0

}?-*mw

ation oF tha nlant outfall in regard to possible effects on shallfisn beds beyord

mouth of Cockrell Creek. This has besen discussaed via telephones with your Dr.Fang
1nazca,eﬁ that VIMS could possibly assist us in this effort. We would appreci-

any commants or guidance that you mignt be able to give us concerning the effect

> proposed discharge on water quality in Cockrell Creek.
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Dr. William J. Hargis, Jdr. -2~ April 1, 1975

I believe that this problem provides an excellent opportunity to demonstrate inter-
agancy cooparation and hope that you look upon this request favorably. In order
for us to provide timely review of this problem, we would need results from your
study in a 4-6 week period. '

Mr. Wiley, Director of the Bureau of Shellfish Sanitation, and Mr. Grubbs, my
Director of Applied Technology, will be available to provide your staff with any
additional information regarding shellfish considerations and proposed treatment
efficiencies for the Reedville Plant, respectively. If you have any questions
concerning our request, please Tet me know.

Very truly yours,

3 PAPI

cc: SWCB - TRO - D. R. Grubbs
Richmond ~ BAT
Kilmarnock - G. T. Yagel
Construction Grants - N. W. Burgess
SHCB - A, H. Paessler
SDH -~ Bureau of Sanitary Engineering - Richmond
SOt - Bureau of Shellfisn Sanitation - C. W. Wiley
Mr. Deward M. Martin, P.E.
Mr. Johin Burton - Northumbarland County Administrator
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" Stream - ¥Free Flowing (ﬂ// _ Sluggish ( )

STREAM DATA

33%cfs

Iy Flow__ 7@ / aphes) Luration. Jconsecrlive g/?a/rgg() 0,

. Frcquency /J-#ear' T .

Folimated Minimum D¢

Distancé Downstream to Nearcst Community .75 ;m'/c.: ///ea?{hv)
Distance Downstream to Nearest VWater Intaké /‘V/A

Name of Receiving Stream C}CK££LL a’é'&"l(

Is Shellfish Growing a Con.;:.deratlon (v VYes. ~ ( INo
If"Yes", what prov1s:LonF: have been vnadc" /s C'aw EMME
. : ee ﬂﬁ‘.{' Meap ) ]
Are eny units suhaect to flodaing? ( )Yes ( »~TNo Flood Elev. 70ﬁ££
Frequency /04 If "Yes", vhat is the risk and vhat reasonable .
protectlon ha.g been provmded" ‘

Stream Classxflcatlon Sgggm_é CLF?S& £ ﬁ ( Y)
ecaf S ....q‘rd " ugé..,'
Vater Qua.llty Crlterla. )‘7"-7 ”Vi-bd =3d ‘7(( : ’a:/. Aot eggnu! 4

Are Perm.ts to Construct req\in.red from other Federal Agenc:.es" (\/)Yes (ﬂho
(Attach Sanltary analysis of stream)

CO&PCNEHT RFLIKBILITY

{(Refer to EPA Manual entitled "De;ign Criteria forMechenical, Electric', and Fluid

System and Component Reliability)

Relisbility Class | |

Yes

!

Reliability ) ? )
Is standby powvwer provn.déd‘? It standby power is not provided, desc*lbe
-the means of assuring cbntlnuous operation on an attachment.

ife)
FAS

Is the works provided mth a controlled diversion?

Have multiple units and, equlpment been prov1ded to the maximum eytent
possible? | . ‘ : S - - .-

H

|-
Have retention basins been provided (Re1ibility Class I)

Can individual plant xénits be bypassed?
- Have adequate componer;t drains been provided?

Are there adequate pi‘bvisions Tor fleii’bility of opcration?
Has conaidcration been given. to protection from i‘loods?

Is treatment process suitable for the character and volume of the
sewage to be treated?



1 VIRGINMIA STATE WATER CONTROL BOAR

REPRODUCED BY ,
DMMARTIN & ASSOC/ATES
WILLIAMSBURG, VIRGINIA

e ‘Ni)T‘E'.' Cockrell Creek

—————

Area

T ———E
I y. (] t 2 3 Miles
NAUTICAL MILES

MAP PREPARED BY ,

, FIGURE 2CB
CHESAPEAKE BAY
LOCATION COF OYSTER BEDS

Shelifish Condemnoﬁm&,j,

PRELIMINARY REPOQRT
- REEDVILLE AREA---
SEWAGE WORKS PROJECT

SHELLFI3N ARZAS

HGCATHUMBERLAND COUNTY ViIRGiMIA




Fact Sheet
Reedville Sanitary District

(Attachment C-4) Memorandum by G.T. Yagel
August 15, 1979
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Menhaden Industries Perm

it Reissuance - Cockrely Creek Wasteload
and Count o

SUBJECT: Tocation - Northumberi]

TO: File - Kilmarnock Office

FROM: G. T.Yage]

DATE: August]S, 1979

COPIES: [, . HcBride, L. G, Lawson, 4. J.

Dale F, Jones, Burton R,

Anthony, J. R. Bell, F. K. Cunninghar

Tuxford

the items brought forth ip Many conferences
That informaticn
Purpose of this memorandum js to
] of BAT, BWcM, BE,

and TRO-DSP on August 7, 1979 at 7 d.m.  Personne) involved are listed belgy:
A. 0. Anthony - BAT
J. R. Bell -~ BAT
Dale F, Jones - BWCM
Burton R, Tuxford - BWCH
Anne Fielq ~ BE
G. T. Yagel - TRO-DSPp

1. VIMS model of
as the basj
permits,

2. In dccordance with the

order that

Creek in

3. The 4,900
a daily ma
4. The upper

BWCM,

VIMS mode
s the tota) Timit allowable
0 m/1 of
that réceiving stream.

upper
total
treatmen:
indus -

)

Pounds tota) loading js consideredra daily average and not
Ximum, .

layer of Cockrell Creek, as identified in the VIMS modal
vwill be used to determine Wasteload a)]

ocation which is agreed to by



File - Kilmarnock Office

Cockrell Creek Wastload Allocation - -
Page 2

August 15, 1979

5. Suspended Solids loading will be reduced in the reissued permits
by the same proportion as the CBODs. ~

6. Net loading methodology used in the past for calculating daily
loading from each industry will be deleted.

7. Alteration of the water quality standards now applicable to
Cockrell Creek can only be accomplished in accordance with
Section.35.1550 appearing .in the Federal.Register/Volume -44

~No.101/Wednesday, May 23, 1979. It was.Anne Field's opinion
that relaxation of existing standards‘could be accomplished
only if-economic data, provided by each industry, demonstrated
that compliance with wasteload allocations planned would
necessitate terminaticn of the operatiorsof these industries.

8. After considering all alternatives for allocation methodology,
it was decided that productivity capability of each industry
would be used as the basis for determining the percentage of
allowable loading of waste to be allocated to each industry
during the drafting of permit limits for permit reissuance.
TRO-DSP personnel will confer with the management of each in-
dustry on August 20, 1979 for the purpose of explaining the
allocation methodology agreed upon in securing production
capacity data.

D

In response to F. X. Cunningham and G. T. Yagel's memorandum
to Dale Jones, dated August 6, 1979, comments from Dale Phillips
regarding the approach planned for wasteload allocation and the
use of the VIMS model are expected prior to Aucust 20, 1979.

The writeris anticipating that at least one of these industries may be
requesting '@ hearing before the Board after they receive notice of the
allocation offered them, for the purpose of contesting our decision in
accordance with the provisions of Regulation #6 and the current NPDES Permit
Issuance Manual. During that hearing, economic data may be provided by each
or both of these industries. That data probably should include dollar value
of the final product exported from each of these plants to their markets,
other socio-economic factors, which only the industries can provide, number
of employees affected by possibie termination of production, and production
data for the 1973-1974 seasons &s compared to that data available for the
1977-1978 production seasons.

/bj



Fact Sheet
Reedville Sanitary District

(Attachment C-5) Memorandum by Jon von Soestbergen
September 17, 1998



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Water Regional Office

4949-2 Cox Road, Glen Allen, VA 23060-6296 804/527-5020

SUBJECT: Cockrell’s Creek Wasteload Allocations and Dilution Analysis
Zapata Protein (USA), Inc. Discharge (VA0003867)

TO: Denise Mosca

FROM: Jon van Soestbergen

DATE: September 17, 1998

COPIES: Dale Phillips, Curt Linderman

Per your request, | have reviewed the BOD wasteload allocations for the subject discharge to Cockrell's
Creek. | also constructed a CORMIX model to analyze dilution ratios at the discharge associated with different
diffuser designs. Two discharges (Ampro Fisheries and Zapata Protein) previously competed for the available
assimilative capacity of the receiving stream, and previous models and analyses simulated both discharges
to allocate wasteloads. However, the Ampro discharge was terminated. The purpose of this review was to
determine if the BOD wasteload previously allocated to Ampro was available in part, or in total, to Zapata.
The CORMIX analysis of a diffuser for outfall number 002 was performed to determine the dilution ratio for
establishing wasteload allocations for conservative parameters.

BOD Wasteload Allocation Review

In September 1976, the Virginia Institute of Marine Sciences (VIMS) completed a mathematical water quality
study of the Great Wicomico River and Cockrell's Creek. The model determined that an average of 5,000
Ibs/day of BOD, would maintain water quality standards in the upper layer of the creek, which was the only
layer used to determine the pollutant loading to the creek. Of this total, 4,900 Ibs/day would be allocated to
Ampro (then known as Standard Products) and Zapata.

My review of the available information leads me to conclude that the total allowable loading to Cockrell's Creek
is 5,000 Ibs/day of BOD;,, regardless of the point of discharge. Therefore, with the termination of the Ampro
discharge, the entire 4,900 Ibs/day previously allocated to the two discharges is available for allocation to
Zapata.

CORMIX Diffuser Analysis

Zapata currently proposes to discharge through a total of four outfalls to Cockrell's Creek, but only outfall 002
was considered for a diffuser. The proposed discharge flow from this outfall is 0.300 mgd. The complex
design of the diffuser included with the permit fact sheet can not be accurately analyzed using the CORMIX
model. However, by simplifying the design somewnhat, the expected dilution the diffuser will provide could be
estimated. In addition to analyzing the design of this diffuser, a modified design was analyzed which affords
better dilution in the near field. :

Two diffuser designs were analyzed; one which closely approximates the design included in the fact sheet
(“short diffuser”) and one which affords better dilution (“long diffuser”). For each case, dilution was analyzed
relative to one-hour averages under critical conditions, which most closely approximates the way the acute
standards are written.



Cockrell's Creek Wasteload Allocations and Dilution Analysis
Page 2

“Short Diffuser” - This diffuser design consists of a 12-inch diameter pipe extending 35 feet
perpendicular to the east bank of the creek into water of approximately 5 foot depth. The diffuser line
(the part with holes) starts 15 feet from the shore and extends to the end of the diffuser (20 feet).
There are 13 holes of 4 inch diameter in the top of the pipe, and the end is blocked such that all flow
is directed upward through the diffuser ports (holes). A rough sketch of the diffuser is attached.

This “short diffuser” design results in a dilution of 50:1 at the boundary of the mixing zone. This
dilution ratio should be used to determine both acute and chronic WLAs for the discharge. The
associated mixing zone boundary is 7.62 meters (25 feet) measured in a circle from the diffuser
midpoint.

“Long Diffuser” - This diffuser consists of a 12-inch diameter pipe extending 60 feet perpendicular to
the east bank of the creek, also into water of approximately 5 foot depth. The diffuser line starts 20
feet from shore and extends to the end of the diffuser (40 feet). There are 8 holes of 4 inch diameter,
located such that flow will be directed in a 45 degree angle toward the water surface in the
downstream direction during ebb tide. Again, the end of the pipe is closed so that all flow discharges
through the diffuser ports. A rough sketch of the diffuser is attached.

This “long diffuser” design results in a dilution of 100:1 at the boundary of the mixing zone. This
dilution should be used for both the acute and chronic WLAs for the discharge. The associated
mixing zone boundary is 6.10 meters (20 feet) measured in a circle from the diffuser midpoint.

Conclusions and Recommendation

The BOD, wasteload available to Zapata Protein is 4,900 Ibs/day.

If the “short diffuser” is specified, a dilution ratio of 50:1 should be used. For the “long diffuser”, the dilution
ratio can be increased to 100:1. This shows that different diffuser designs can result in dramatically different
dilution ratios, and thus need to be taken into consideration when establishing wasteload allocations and
permit limits. As such, it is important that the diffuser design be specified for a wasteload allocation based
on a given dilution ratio. It is recommended that the alternate diffuser designs be presented to the permittee
so that the advantages of each design can be considered. The designs presented should serve only as
preliminary designs. The sketches provided herewith should in no way be construed as final diffuser designs.
Alternate designs not yet considered are also possible, and can be submitted by the permittee for subsequent
analysis using CORMIX.

Pertinent documentation for the CORMIX analysis is included herewith. Should you have any questions or
need additional information, please do not hesitate to contact me.

Attachment:

Notes and Model Runs - Zapata Cormix Diffuser Analysis - Cockrell’s Creek, 09/16/1998, 24 pages

d:\models\zapata.mem



Fact Sheet
Reedville Sanitary District

(Attachment C-6) Stream Sanitation Analysis by Jennifer
Palmore — December 19, 2003



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Water Regional Office

4949-A Cox Road, Glen Allen, VA 23060-6298 804/527-5020

SUBJECT: Stream Sanitation Analysis — Cockrell Creek
Town of Reedville STP (VA0060712)

TO: Denise Mosca )

FROM: Jennifer Palmore //7/

DATE: December 19, 2003

COPIES: Curt Linderman, Mark Alling, VA0060712 Model File

A request for a stream sanitation analysis for Town of Reedville STP was received on November 18, 2003.
The discharge is located on Cockrell Creek, a tributary to the Great Wicomico River, at river mile 7-
COCO001.41. The plant is currently permitted at a design flow of 0.04MGD, and the town has requested a
plant expansion up to a design flow of 0.2 MGD.

Background

The Virginia Institute of Marine Science (VIMS) modeled Cockrell Creek in 1976. The mode! determined that
a daily average of 5,000 Ibs./day carbonaceous BOD; would maintain the water quality standard of 5 mg/L
dissolved oxygen in the upper level of the creek, which was the only layer used to determine the pollutant
loading (J. van Soestbergen, 1998). This loading was divided between the two menhaden processing facilities
in existence at that time and the Town of Reedville STP. It was decided that 4,900 Ibs./day would be allocated
to the menhaden facilities and 100 Ibs./day would be allocated for the “Reedville Sanitary District sewage
treatment facilities in order that growth may be allowed” (Yagel, 1979).

Recommendations

When the plant is expanded, the permit should contain a 100 Ibs./day average cBODs loading in order to
maintain water quality standards. Technology-based concentration limits are appropriate as long as the loading
limit is not exceeded. The 1979 memo indicates that the total suspended solids were to be reduced in the same
proportion as the cBODs, if that is necessary. Since the loading is believed to maintain, but not exceed, the
water quality standard, the creek is determined to be a Tier 1 water and the antidegradation policy is not

applicable.

If you have any questions or need any additional information, please do not hesitate to contact me.



Fact Sheet
Reedville Sanitary District

(Attachment C-7) Cormix Modeling Memorandum by Allan
Brockenbrough — December 31, 2003



OMMONWEALTH OF VIRGINI!
Department of Environmental Quali
Office of Water Permit Programs

Subject: CORMIX Modeling of the Town of Reedville WWTP Outfall - VA0060712

To: Denise Mosca, KSO
From: Allan Brockenbrough, OWPP Pceﬁl
Date: December 31, 2003

Copies: Jennifer Palmore, PRO

In response to your recent request, I have used the CORMIX model to estimate appropriate acute and chronic
dilution factors for the Reedville WWTP at a design flow of 0.2 MGD. The facility has previously been
permitted at an actual flow of 40,000 gpd.

DEQ staff have generally limited acute and chronic wasteload allocations to the amount of near field mixing
predicted by the CORMIX model. This was the approach used in 1998 to generate a mixing ratio of
approximately 160:1 for the 40,000 gpd discharge. An alternative approach has been to limit the allocated
impact zone (acute allocation) to the spatial restrictions included in EPA's Technical Support Document for
Water Quality-based Toxics Control. In 2003 the State Water Control Board approved modifications to the
Commonwealth's Water Quality Standards limiting mixing zones in tidal waters to 5 times the average depth
along a line extending 1/3 of the way across the receiving water from the discharge point to the opposite shore.
This modification to the Water Quality Standards has not taken affect as of the date of this memorandum.

I have evaluated the discharge using all of the criteria in the previous paragraph and they all yield similar
results. Based on the modeling results I recommend an acute WLA multiplier of 6.0 (5 parts Cockrell Creek
water and 1 part effluent) and a chronic WLA multiplier of 14.3. The acute mixing ratio of 6.0 represents the
average mixing over one hour following low water slack tide. The chronic mixing ratio of 14.3 represents the
average near field mixing over seven tidal conditions as outlined in the CORMIX User's Manual (Jirka, et al,
September 1996). In addition to the discharge flow, two other changes to the 1998 CORMIX inputs resulted
in reduced mixing predictions: (1) a reduction in current velocities based on the nearest NOAA station at
Sandy Point, 1.29 nautical miles from the outfall, and (2) correction of the port diameter to 8 inches.

Please give me a call if we need to discuss further.



Attachment 1
Tide and Current Data
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TopoZone - The Web's Topographi Page 1 of 1
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Reedville guadrangle -
Projection is UTM Zone 18 NAD83 Datum
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Average Currents
Min Before Flood: B
Avg Max Flood:0.2 nvs 320°
Min Before Ebb: e
Avg Max Ebb:0.2 m/s 140°

Currents-Sandy Point, east of

based on C40 - Chesapeake Bay Entrance (NOAA)
37°49.30N 76° 18 W

Saturday, November 24, 1990

Slack Max Flood & Ebb

1:51a 0.1 m/s 320° fid
3:43a 7:4% 0.1 m/s 140° ebb
11:10a 2:06p 0.1 m/s 320° fid
4.42p 8:24p 0.1 m/s 140° ebb

m
(EST) Current &

10

12:00a2 0.0 mvs sk
12:30a 0.0 nvs sk
1:00a 0.1 m/s fid
1:30a 0.1 nvs fid

%
2:00a 0.1 mvs fid s
2:30a 0.1 mvs fid
3:00a 0.0 nvs sk
3:30a 0.0 m/s sk sﬁ
4:00a 00 m/s sk &

4:30a 0.0 m/s slk
5:00a 0.0 mv/s sik
5:30a 0.0 m/s slk
6:00a 0.1 m/s ebb

6:30a 0.1 m/s ebb

7:00a 0.1 m/s ebb

7:30a 0.1 mv/s ebb

8:00a 0.1 m/s ebb -

8:30a 0.1 m/s ebb

9:00a 0.1 m/s ebb

9:30a 0.1 m/s ebb

10:00a 0.0 m/s sk
10:30a 0.0 m/s sk
11:00a 0.0 m/s stk
11:30a 0.0 m/s sk

12:00p 0.1 m/s fid
12:30p 0.1 m/s fld
1.00p 0.1 mvs fid
1:30p 0.1 nv/s fld

2:00p 0.1 mvs fid
2:30p 0.1 mvs fid
3:00p 0.1 m/s fid
3:30p 0.1 s fid

4:00p 0.1 m/s fid
4:30p 0.0 m/s stk
5:00p 0.0 m/s slk
5:30p 0.0 m/s sk

6:00p 0.0 m/s sk

6:30p 0.1 m/s ebb

7:00p 0.1 m/s ebb

7:30p 0.1 mv/s ebb

8:00p 0.1 my/s ebb

8:30p 0.1 mvs ebb N

9:00p 0.1 m/s ebb

9:30p 0.1 mv/s ebb

10:00p 0.1 m/s ebb

10:30p 0.1 mvs ebb
11:00p 0.0 mvs sk
11:30p 0.0 nvs sk

12:00a 0.0 mvs slk
© Nautical Software (503) 579-1414
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Tides-Fleet Point

based on Hampton Roads, Virginia (NOAA)

Average Tides 37°49N 76° 16 W : Daily Highs & Lows
Mean Range: 33 cm d b 24 90 ? 4:08a 28 cm High
MHWS 39 cm 10:18a 7 om Low
Mean Tide: 18 cm Satur ay, November > 19 4:22p 32 cm High
11:05p 5 cm Low

(EST)y Tide
12:00a 10 cm
12302 13 cm
1:00a 15 cm
1.30a 18 cm
200a 21 cm
2:30a 24 cm
300a 26cm
3:30a 27 cm
4:00a 28 omos
4:30a 28 cm
5:00a 27 cm
530a 25 cm
6:00a 23 cm
6:30a 21 cm
7.00a 19 om
7:30a 16 cm
800a 13 cm
8:30a 11 cm
9:00a 9 cm
©:30a 8 cm
10:00a 7 cm
10:30a 7 cm
11:00a 8 cm
11:30a 9 cm
12.00p 11 cm
12:30p 14 cm

1:.00p 17 cm
130p 20 cm
2.00p 24 cm
2:30p 26 cm
300p 29 cm
330p 31 om
4:00p 32 cm
4:30p 32 cm BN
500p 31 ocm
530p 30 cm
6:00p 28 cm
6:30p 26 cm
7:00p 23 com
7:30p 20 cm
800p 17 cm
8:30p 14 cm
9:00p 11cm
9:30p 9 cm

10:00p

10:30p

11:00p

11:30p

12:00a

© Nautical Software (503) 579-1414



Attachment 2
CORMIX Prediction Files
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CORMIX1l PREDICTION FILE:
11111111111111211112131231312111121121111112311311211331211111111312111111111111111111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1l: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1 Version 4.2 August 2002

CASE DESCRIPTION

Site name/label: Reedville WWTP

Design case: LWS

FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville a.prd
Time stamp: Wed Dec 31 09:45:33 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 883.31 QA = 0.10 ICHREG= 1
HA = 1.83 HD = 1.83

UA = 0.000 F = 0.314 USTAR =0.2244E-04

uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.7000

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54
Do = 0.203 A0 = 0.032 HO = 0.10
THETA = 0.00 SIGMA = 270.00

Uo = 0.270 QO = 0.009 =0.8763E-02
RHOO = 996.3187 DRHOO =0.3381E+01 GPO  =0.3317E-01
co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Qo0 =0.8763E-02 MO =0.2365E-02 JO =0.2906E-03 SIGNJO= 1.0

Associated length scales (meters)

LQ = 0.18 LM = 0.63 Lm = 429.59 Lb = 99999.00
Limp = 99999.00 Lbp = 99999.060

NON-DIMENSIONAL PARAMETERS
FRO = 3.29 R = 2384 .36

FLOW CLASSIFICATION
11111113311123131312313323211311313313113331132311
1 Flow class (CORMIX1) = . H4-90A41
1 Applicable layer depth HS = 1.83 1
1111131311111113131331313133133311213131131321121113%

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+04 CUNITS= ppb
NTOX = O

NSTD = O

REGMZ = O

XINT = 6000.00 XMAX = 6000.00

X-Y-Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD10l: DISCHARGE MODULE

COANDA ATTACHMENT immediately following the discharge.



X Y Z S C B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD10l1l: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y Z S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 -0.09 0.00 1.0 0.100E+04 0.11
0.00 -0.18 0.00 1.0 0.100E+04 0.12
0.00 -0.28 0.00 1.0 0.100E+04 0.13
0.00 -0.38 0.00 1.0 0.100E+04 0.14
0.00 -0.47 0.00 1.0 0.100E+04 0.15
0.00 ~0.57 0.00 1.0 0.100E+04 0.16
0.00 -0.66 0.00 1.0 0.988E+03 0.17
c.00 -0.75 0.00 1.1 0.933E+03 0.18
0.00 -0.84 0.00 1.1 0.883E+03 0.20
0.00 -0.94 0.00 1.2 0.838E+03 0.21

Cumulative travel time = 3. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
s hydrodynamic centerline dilution
c centerline concentration ({(includes reaction effects, if any)

it

]

Inflow (attached) and outflow (free) conditions:

X Y 2 S C B

0.00 -0.%4 0.00 1.2 0.838E+03 0.21

0.00 -1.35 0.00 1.2 0.838E+03 0.15
Cumulative travel time = 3. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Plume-like motion after 1lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian l/e (37%) half-width, normal to trajectory
S = hydrodynamic centerline dilution
C centerline concentration {(includes reaction effects, if any)

L}



X Y Z s c B
0.00 ~-1.35 0.00 1.2 0.838E+03 0.12
0.00 -1.52 0.04 1.2 0.838E+03 0.14
0.00 ~1.68 0.16 1.2 0.838E+03 0.14
0.00 -1.80 0.31 1.2 0.838E+03 0.15
0.00 -1.89 0.47 1.4 0.710E+03 0.16
0.00 -1.97 0.64 1.7 0.600E+03 0.18
0.00 -2.04 0.82 2.0 0.512E+03 0.19
0.00 -2.10 1.01 2.3 0.438E+03 0.21
0.00 -2.15 1.20 2.6 0.381E+03 0.23
0.00 -2.20 1.38 3.0 0.335E+03 0.24
0.00 -2.24 1.57 3.4 0.298E+03 0.26

Cumulative travel time = 11. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

78.16 deg
270.24 deg

Vertical angle of layer/boundary impingement
Horizontal angle of layer/boundary impingement

Because of VERY SMALL ambient velocity, BUOYANT SPREADING REGION becomes
EXCESSIVELY LARGE, greatly exceeding the region of interest.
NO STEADY-STATE BEHAVIOR likely for this case. PROGRAM STOPS!

END OF MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

** End of NEAR-FIELD REGION (NFR) **

At the end of the NFR, the plume POSITION EXCEEDS SPECIFIED LIMITS

for the regulatory mixing zone (RMZ) and/or the region of interest (ROI).
Specifications may be overly restrictive.

Use larger ROI values in subsequent iteration!
SIMULATION ENDS.
Some BOUNDARY INTERACTION with both banks occurs at end of near-field.

The dilution values in one or more of the preceding zones may be too high.
Carefully evaluate results in near-field and check degree of interaction.

BEGIN MOD181: MIXED PLUME/BOUNDED CHANNEL/POSSIBLE UPSTREAM WEDGE INTRUSION
An UPSTREAM INTRUDING WEDGE is formed along the surface/pycnocline.

UPSTREAM WEDGE INTRUSION PROPERTIES in bounded channel (laterally uniform):
Wedge length 4119908.50 m
X-~Position of wedge tip = kEkkEkkkEkk
Thickness at discharge (end of NFR) = 1.81m
(Wedge thickness gradually decreases to zero at wedge tip.)

In this case, the upstream INTRUSION IS VERY LARGE, exceeding 10 times
the local water depth.

This may be caused by a very small ambient velocity, perhaps in combination
with large discharge buoyancy.

If the ambient conditions are strongly transient {(e.g. tidal), then the
CORMIX steady-state predictions of upstream intrusion are probably
unrealistic.

The plume predictions prior to boundary impingement and wedge formation

will be acceptable, however.

X Y z S C BV BH ZU ZL
10560.98 161.54 1.57 3.4 0.298BE+03 1.83 483.00 2.48 0.65
Cumulative travel time = 11. sec

VERTICALLY AND LATERALLY FULLY MIXED over layer depth: END OF SIMULATION!



END OF MOD181: MIXED PLUME/BOUNDED CHANNEL/POSSIBLE UPSTREAM WEDGE INTRUSION

CORMIX1: Submerged Single Port Discharges End of Prediction File
1111111111131131111111111113111111113131131311111111111312311331331311311231133312111



CORMIX1 PREDICTION FILE:
111111131132313111111332131211331212323313312313313133331231311311213213132111111112113121211
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1l: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1 Version 4.2 August 2002

CASE DESCRIPTION

Site name/label: Reedville WWTP

Design case: 1 hr. after LWS

FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville b.prd
Time stamp: Wed Dec 31 09:45:09 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 898.38 QA = 44 .92 ICHREG= 1
HA = 1.86 HD = 1.86

Tidal Simulation at TIME = 1.000 h

PERIOD= 12.40 h UAmax = 0.120 dua/dt= 0.050 (m/s)/h
07:9 = 0.050 F = 0.313 USTAR =0.98B4E-02

Uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 989.7000

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

DO = 0.203 A0 = 0.032 HO = 0.10

THETA = 0.00 SIGMA = 270.00

uo = 0.270 QO = 0.009 =0.8763E-02

RHOO = 996.3187 DRHOO =0.3381E+01 GPO =0.3317E-01

co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 XD =0.0000E+00
FLUX VARIABLES (metric units)

Qo =0.8763E-02 MO =0.2365E-02 JO =0.2906E-03 SIGNJO= 1.0
Associated length scales (meters)

LQ = 0.18 LM = 0.63 Lm = 0.97 Lb = 2.33

Lmp = 99999.00 Lbp = 99999.00

Tidal: Tu = 0.1755 h Lu = 5.543 Lmin = 1.501
NON-DIMENSIONAL PARAMETERS

FRO = 3.29 R = 5.40

FLOW CLASSIFICATION
111131311112111131311311133123321311333123131111211111
1 Flow class (CORMIX1) = H4-90A41
1 Applicable layer depth HS = 1.86 1
1111111111111111111111111113123111111312111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

Cco =0.1000E+04 CUNITS= ppb
NTOX = O

NSTD = O

REGMZ = 0

XINT = 6000.00 XMAX = 6000.00

X-¥-Z COORDINATE S8YSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD101l: DISCHARGE MODULE



COANDA ATTACHMENT immediately following the discharge.

X Y z S c B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD101l: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Bottom-attached jet motion.

profile definitions:
B = Gaussian 1l/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y 4 S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 -0.09 0.00 1.0 0.100E+04 0.11
0.01 -0.18 0.00 1.0 0.100E+04 0.12
0.01 -0.28 0.00 1.0 0.100E+04 0.13
0.02 -0.38 0.00 1.0 0.100E+04 0.15
0.04 -0.47 0.00 1.0 0.100E+04 0.16
0.05 -0.56 0.00 1.0 0.100E+04 0.17
0.07 ~-0.65 0.00 1.0 0.968E+03 0.18
0.10 ~-0.74 0.00 1.1 0.902E+03 0.19
0.12 -0.83 0.00 1.2 0.840E+03 0.21
0.15 -0.92 0.00 1.3 0.784E+03 0.22

Cumulative travel time = 3. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

profile definitions:
B = Gaussian 1l/e (37%) half-width, normal to trajectory
S hydrodynamic centerline dilution
[od centerline concentration (includes reaction effects, if any)

L}

1

Inflow (attached) and outflow (free) conditions:

X Y Z S C B
0.15 -0.92 0.00 1.3 0.784E+03 0.22
0.31 -1.34 0.00 1.2 0.805E+03 0.16

5.

Cumulative travel time = sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Plume-like motion after lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory



S = hydrodynamic centerline dilution
C = centerline concentration {includes reaction effects, if any)
X Y Z S c B
0.31 ~-1.34 0.00 1.2 0.805E+03 0.11
0.40 ~1.54 0.03 1.2 0.815E+03 0.15
0.52 -1.71 0.13 1.4 0.724E+03 0.18
0.66 ~-1.86 0.27 1.8 0.557E+03 0.21
0.80 -1.96 0.42 2.2 0.450E+03 0.23
0.95 -2.04 0.60 2.7 0.364E+03 0.26
1.09 -2.11 0.77 3.3 0.303E+03 0.29
1.24 -2.16 0.94 3.9 0.256E+03 0.32
1.39 -2.21 1.11 4.5 0.221E+403 0.34
1.55 ~-2.25 1.29 5.2 0.191E+03 0.38
1.71 -2.28 1.46 5.9 0.168E+03 0.40
Cumulative travel time = 18. sec
END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION
BEGIN MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING
Vertical angle of layer/boundary impingement = 45.91 deg
Horizontal angle of layer/boundary impingement = 348.70 deg
UPSTREAM INTRUSION PROPERTIES:
Upstream intrusion length = 1.20 m
X-position of upstream stagnation point = 0.52 m
Thickness in intrusion region = 0.50 m
Half-width at downstream end = 2.11 m
Thickness at downstream end = 0.50m

Contr

1.

Profil
Bv:
BH
ZU =
ZL:
S
Cc =

NNNP MMM OOO

2
Cumula

END OF

ol volume inflow:

X Y 2 S C B
71 -2.28 1l.46 5.9 0.168E+03 0.40

e definitions:

top-hat thickness, measured vertically

top-hat half-width, measured horizontally in Y-direction
upper plume boundary (Z-coordinate)

lower plume boundary (Z-coordinate)

= hydrodynamic average (bulk) dilution

average (bulk) concentration (includes reaction effects,

X Y Z S C BV BH
.52 -2.28 1.86 8657.0 0.000E+00 0.00 0.00
.56 -2.28 1.86 25.0 0.399E+02 0.12 0.30
.78 -2.28 1.86 10.4 0.963E+02 0.29 0.73
.00 -2.28 1.86 7.8 0.128E+03 0.38 0.98
.22 -2.28 1.86 6.7 0.149E+403 0.44 1.18
.44 -2.28 1.86 6.2 0.162E+03 0.48 1.36
.66 -2.28 1.86 6.0 0.168E+03 0.50 1.51
.88 -2.28 1.86 6.3 0.158E+03 0.50 1.65
.11 -2.28 1.86 7.6 0.131E+03 0.50 1.78
.33 -2.28 1.86 8.9 0.113E+03 0.50 1.90
.55 -2.28 1.86 9.5 0.105E+03 0.50 2.01
.77 -2.28 1.86 9.8 0.102E+03 0.50 2.11
tive travel time = 39. sec

MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

if any)

[ T I Y R S S WP WP

zZU

.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86

[ i e R I S ST R SR P

ZL

.86
.74
.57
.48
.42
.38
.36
.36
.36
.36
.36
.36

*% End

of NEAR-FIELD REGION (NFR) **

BEGIN M

OD141: BUOYANT AMBIENT SPREADING



Profile definitions:
top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

BV:
BH =
2U =
2L =
8§ =
C =

upper plume boundary (Z-coordinate)
lower plume boundary (Z-coordinate)
hydrodynamic average {(bulk) dilution

average (bulk) concentration (includes reaction effects,

Plume Stage 1 (not bank attached):

2
12

33

53
63
73
73

Cumulative travel time

X

.77
.88
22.

99

.10
43.
.32
.43
.55
.58

21

Y
-2.28
-2.28
-2.28
-2.28
~-2.28
-2.28
-2.28
-2.28
-2.28

R N e L L S IR T SRy

Z

.86
.86
.86
.86
.86
.86
.86
.86
.86

9.
13.
21.
37.
63.

101.
153.
218.
219.

S C
0.102E+03
0.772E+02
0.471E+02
0.269E+02
0.158E+02
0.9583E+01
0.652E+01
0.457E+01
0.457E+01
5 sec

W 0NN O D

=

M OOOoOOOOoOOo

BV

.50
.28
.31
.41
.54
.70
.89
.10
.10

HoowN

13

17

19.
19.

BH

.11
.97
.79
.20
.38
.40
.29
09
10

if any)

R I R R R S

zUu

.86
.86
.86
.86
.86
.86
.86
.86
.86

CORMIX prediction has been TERMINATED at last prediction interval.
Limiting distance due to TIDAL REVERSAL has been reached.

END OF MOD141l:

BUOYANT AMBIENT SPREADING

O O O M 2

ZL

.36
.58
.55
.45
.32
.16
.97
.76
.76

CORMIX1l: Submerged Single Port Discharges
1111111311131312311111111121111311111113131133113213313112171333331333311112331331313131313131113111

End of Prediction File



CORMIX1 PREDICTION FILE:
111131313111121111211212113133333313313313133131313313131131331333131333131313331333133133133131111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1 Version 4.2 August 2002

CASE DESCRIPTION
Site name/label: Reedville WWTP

Design case: 2 hr. after LWS
FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville c.prd
Time stamp: Wed Dec 31 09:46:02 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 936.54 QA = 93.65 ICHREG= 1
HA = 1.94 HD = 1.94

Tidal Simulation at TIME = 2.000 h

PERIOD= 12.40 h UAmax = 0.120 dvua/dt= 0.050 (m/s)/h
UA = 0.100 F = 0.308 USTAR =0.1963E-01

uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.7000

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

DO = 0.203 A0 = 0.032 HO = 0.10

THETA = 0.00 SIGMA = 270.00

uo = 0.270 QO = 0.009 =0.8763E-02

RHOO = 996.3187 DRHOO =0.3381E+01 GPO =0.3317E-01

co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Q0 =0.8763E-02 MO =0.2365E-02 JO =0.2906E-03 SIGNJO= 1.0
Associated length scales (meters)

LQ = 0.18 IM = 0.63 Lm = 0.49 Lb = 0.29

Lup = 99999.00 Lbp = 99999.00

Tidal: Tu = 0.1755 h Lu = 5.543 Lmin = 1.501
NON-DIMENSIONAL PARAMETERS

FRO = 3.29 R = 2.70

FLOW CLASSIFICATION
11113131111111312113231233133113111312312113111111111
1 Flow class (CORMIX1) = H1A3 1
1 Applicable layer depth HS = 1.94 1
111111111113113113311171112111311111121111311111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+04 CUNITS= ppb
NTOX = 0

NSTD = O

REGMZ = O

XINT = 6000.00 XMAX = 6000.00

X-Y-2Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD101l: DISCHARGE MODULE



COANDA ATTACHMENT immediately following the discharge.

X Y 4 8 C B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD10l1l: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in strong crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y 4 8 (o} B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 -0.09 0.00 1.0 0.100E+04 0.11
0.01 -0.18 0.00 1.0 0.100E+04 0.12
0.03 -0.28 0.00 1.0 0.100E+04 0.14
0.06 -0.37 0.00 1.0 0.100E+04 0.15
0.10 ~-0.46 0.00 1.1 0.948E+03 0.17
0.15 -0.54 0.00 1.2 0.833E+03 0.19
0.20 -0.61 0.00 1.4 0.739E+03 0.21
0.27 -0.68 0.00 1.5 0.656E+03 0.22
0.34 -0.74 0.00 1.7 0.587E+03 0.24
0.41 -0.80 0.00 1.9 0.531E+03 0.26

Cumulative travel time = 3. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
s hydrodynamic centerline dilution
C centerline concentration (includes reaction effects, if any)

]

Inflow (attached) and outflow (free) conditions:

X Y Z 8 C B

0.41 -0.80 0.00 1.9 0.531E+03 0.26

0.82 -1.11 0.00 1.8 0.547E+03 0.18
Cumulative travel time = 7. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in strong crossflow.
Plume-like motion after lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
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END OF CORJET (MOD110): JET/PLUME
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NO OO0 00000

= hydrodynamic centerline dilution
= centerline concentration (includes reaction effects,
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NEAR-FIELD MIXING REGION

if any)

BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH

Control volume inflow:

5

Profile definitions:
top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

BV =
BH =
ZU =
ZL =
8 =
o)

(AR R ¢ R, T I 6, S S N

Cumulative travel time

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH
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** End of NEAR-FIELD REGION (NFR)

BEGIN MOD141: BUOYANT AMBIENT SPREADING

Profile definitions:
top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

BV:
BH =
20 =
ZL =
S =
C =

Plume Stage 1

X

6.

* ok

upper plume boundary (Z-coordinate)
(Z-coordinate)
hydrodynamic average (bulk) dilution

lower plume boundary

average (bulk) concentration (includes reaction effects, if any)
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7.80 -1.74 1.94 25.3 0.396E+02 0.99% 1.56 1.94 0.95
9.43 ~1.74 1.94 26.8 0.373E+02 0.88 1.89 1.94 1.05
11.05 ~1.74 1.94 28.6 0.350E+02 0.83 2.20 1.94 1.11
12.68 -1.74 1.94 30.7 0.325E+02 0.80 2.48 1.94 1.14
14.30 -1.74 1.94 33.3 0.300E+02 0.79 2.75 1.94 1.15
15.92 -1.74 1.94 36.4 0.275E+02 0.79 3.01 1.94 1.15
17.55 -1.74 1.94 40.0 0.250E+02 0.81 3.26 1.94 1.13
19.17 -1.74 1.94 44 .2 0.226E+02 0.83 3.49 1.94 1.11
20.79 ~-1.74 1.94 48.9 0.204E+02 0.86 3.72 1.94 1.08
22.42 -1.74 1.94 54.3 0.184E+02 0.90 3.95 1.94 1.04
Cumulative travel time = 211. sec
END OF MOD141: BUOYANT AMBIENT SPREADING
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
Vertical diffusivity (initial value) = 0.762E-02 m"2/s
Horizontal diffusivity (initial value) = 0.953E-02 m™2/s
Profile definitions:
BV = Gaussian s.d.*sqgrt{pi/2) (46%) thickness, measured vertically
= or equal to layer depth, if fully mixed
BH = Gaussian s.d.*sqgrt(pi/2) (46%) half-width,
measured horizontally in Y-direction
ZU = upper plume boundary (Z-coordinate)
ZL = lower plume boundary (Z-coordinate)
8 = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)
Plume Stage 1 (not bank attached):
X Y Z S C BV BH pAe) ZL
22.42 -1.74 1.94 54.3 0.184E+02 0.90 3.95 1.94 1.04
Plume interacts with BOTTOM.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this
prediction interval.
360.00 -1.74 1.94 371.4 0.893E+01 1.48 9.59 1.94 0.45
Cumulative travel time = 3586. sec
CORMIX prediction has been TERMINATED at last prediction interval.
Limiting time due to TIDAL REVERSAL has been reached.
END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
CORMIX1: Submerged Single Port Discharges End of Prediction File

11112131131131111131323233331311311133111311111311313313212113313312112113111111111111



CORMIX1 PREDICTION FILE:
111111111111111112121111111311311313113112312131312131113113112111111311213121111111111121111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1l Version 4.2 August 2002

CASE DESCRIPTION

Site name/label: Reedville WWTP

Design case: Max Flood Velocity

FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville d.prd
Time stamp: Wed Dec 31 09:46:29 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 966.00 QA = 115.92 ICHREG= 1

HA = 2.00 HD = 2.00

Tidal Simulation at TIME = 3.000 h

PERIOD= 12.40 h UAmax = 0.120 dUa/dt= 0.040 {(m/s)/h

UA = 0.120 F = 0.305 USTAR =0.2344E-01

Uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.7000
DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

DO = 0.203 A0 = 0.032 HO = 0.10

THETA = 0.00 SIGMA = 270.00

uo = 0.270 QO = 0.009 =0.8763E-02

RHOO = 996.3187 DRHOO =0.3381E+01 GPO =0.3317E-01

co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Qo0 =0.8763E-02 MO =0.2365KE-02 JO =0.2906E~03 SIGNJO= 1.0
Associated length scales (meters)

LQ = 0.18 LM = 0.63 Lm = 0.41 Lb = 0.17

Lmp = 99999.00 Lbp = 99989.00

Tidal: Tu = 0.2036 h Lu = 5.971 Lmin = 1.501
NON-DIMENSIONAL PARAMETERS

FRO = 3.29 R = 2.25

FLOW CLASSIFICATION
111111111111111111111311311323122111111311111
1 Flow class (CORMIX1) = H1A3 1
1 Applicable layer depth HS = 2.00 1
111111111131121312171131313131313131131111131111111111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+04 CUNITS= ppb
NTOX = 0

NSTD = O

REGMZ = O

XINT = 6000.00 XMAX = 6000.00

X-Y~-Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD101: DISCHARGE MODULE



COANDA ATTACHMENT immediately following the discharge.

X Y Z 8 C B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD10l: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet /plume transition motion in strong crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1l/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y Z S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 -0.09 0.00 1.0 0.100E+04 0.11
0.02 -0.18 0.00 1.0 0.100E+04 0.13
0.05 ~-0.27 0.00 1.0 0.100E+04 0.14
0.09 -0.36 0.00 1.0 0.994E+03 0.16
0.14 ~-0.44 0.00 1.2 0.854E+03 0.18
0.20 -0.52 0.00 1.4 0.738E+03 6.20
0.26 -0.58 0.00 1.5 0.651E+03 0.21
0.34 -0.63 0.00 1.7 0.579E+403 0.23
0.42 -0.69 0.00 1.9 0.522E+403 0.24
0.50 -0.73 0.00 2.1 0.478E+03 0.26

Cumulative travel time = 4. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
S hydrodynamic centerline dilution
C centerline concentration (includes reaction effects, if any)

Inflow (attached) and outflow {(free) conditions:

X Y Z 5] C B
0.50 -0.73 0.00 2.1 0.478E+03 0.26
0.95 -0.97 0.00 2.0 0.490E+03 0.18

Cumulative travel time = 7. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in strong crossflow.
Plume-like motion after 1lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the lastentry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian 1l/e (37%) half-width, normal to trajectory
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if any)

BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH

Control volume inflow:

6

X

.56

Y
-1.52

Profile definitions:
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END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH
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BEGIN MOD141: BUOYANT AMBIENT SPREADING

Profile definitions:

BV =
BH =
ZU =
ZL =
s =
cC =

Plume Stage 1

7

X

top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

upper plume boundary (Z-coordinate)
lower plume boundary (Z-coordinate)
hydrodynamic average (bulk) dilution
average (bulk)

.75

concentration (includes reaction effects,

(not bank attached):
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8.44 -1.52 2.00 30.2 0.331E+02 1.13 1.33 2.00 0.87
9.14 ~-1.52 2.00 31.0 0.322E+02 1.08 1.45 2.00 0.92
9.84 -1.52 2.00 31.9 0.313E+02 1.04 1.57 2.00 0.96
10.53 -1.52 2.00 32.9 0.304E+02 1.01 1.68 2.00 0.99
11.23 -1.52 2.00 34.0 0.294E+02 0.99 1.79 2.00 1.01
11.93 -1.52 2.00 35.1 0.285E+02 0.97 1.89 2.00 1.03
12.62 -1.52 2.00 36.3 0.275E+02 0.96 2.00 2.00 1.04
13.32 -1.52 2.00 37.7 0.265E+02 0.96 2.10 2.00 1.04
14.02 -1.52 2.00 39.1 0.255E+02 0.95 2.19 2.00 1.05
14.71 -1.52 2.00 40.7 0.246E+02 0.96 2.29 2.00 1.04
Cumulative travel time = 111. sec
END OF MOD141: BUOYANT AMBIENT SPREADING
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
Vertical diffusivity (initial value) = 0.938E-02 m"2/s
Horizontal diffusivity (initial value) = 0.117E-01 m*2/s
Profile definitions:
BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically
= or equal to layer depth, if fully mixed
BH = Gaussian s.d.*sqgrt(pi/2) (46%) half-width,
measured horizontally in Y-direction
ZU = upper plume boundary (Z-coordinate)
ZL = lower plume boundary (2Z-coordinate)
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)
Plume Stage 1 (not bank attached):
X Y 2 S C BV BH zZU 2L
14.71 -1.52 2.00 40.7 0.246E+02 0.96 2.29 2.00 1.04
Plume interacts with BOTTOM.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this
prediction interval.
503.88 ~-1.52 2.00 621.8 0.557E+01 1.81 11.65 2.00 0.19
Cumulative travel time = 4187. sec
CORMIX prediction has been TERMINATED at last prediction interval.
Limiting distance due to TIDAL REVERSAL has been reached.
END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
CORMIX1: Submerged Single Port Discharges End of Prediction File
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CORMIX1 PREDICTION FILE:
1113131313111211313131313113131313331133333131321123323333331133133332331313313131113113333133313231111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1l Version 4.2 August 2002

CASE DESCRIPTION

Site name/label: Reedville WWTP

Design case: HWS

FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville e.prd
Time stamp: Wed Dec 31 09:47:22 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 503.00 AS = 1056.30 QA = 0.10 ICHREG= 1
HA = 2.10 HD = 2.10

UA = 0.000 F = 0.300 USTAR =0.1834E-04

uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.7000

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

DO = 0.203 A0 = 0.032 HO = 0.10

THETA = 0.00 SIGMA = 270.00

uo = 0.270 QO = 0.009 =0.8763E-02

RHOO0O = 996.3187 DRHOO =0.3381lE+01 GPO =0.3317E-01

co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Qo =0.8763E-02 MO =0.2365E-02 JO =0.2906E-03 SIGNJO= 1.0
Associated length scales (meters)

LQ = 0.18 1M = 0.63 Im = 99993.00 Lb = 99999.00

Lmp = 99999.00 Lbp = 89999.00

NON-DIMENSIONAL PARAMETERS

FRO = 3.29 R = 89999.00

FLOW CLASSIFICATION
1111311111113111131131313111313121311313113311111111113
1 Flow class (CORMIX1) = H4-90A41
1 Applicable layer depth HS = 2.10 1
11111111131133113131333211311113131313113113131111311

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+04 CUNITS= ppb
NTOX = 0

NSTD = 0

REGMZ = 0

XINT = 6000.00 XMAX = 6000.00

X~-Y~Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD101: DISCHARGE MODULE

COANDA ATTACHMENT immediately following the discharge.



X Y Z s C B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD10l: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

8 = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y 2 S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 ~0.09 0.00 1.0 0.100E+04 0.11
0.00 -0.18 0.00 1.0 0.100E+04 0.12
0.00 -0.28 0.00 1.0 0.100BE+04 0.13
0.00 -0.38 0.00 1.0 0.100E+04 0.14
0.00 -0.47 0.00 1.0 0.100E+04 0.15
0.00 -0.57 0.00 1.0 0.100E+04 0.16
0.00 -0.66 0.00 1.0 0.988E+03 0.17
0.00 -0.75 0.00 1.1 0.933E+03 0.18
0.00 -0.84 0.00 1.1 0.883E+03 0.20
0.00 -0.94 0.00 1.2 0.838E+03 0.21

Cumulative travel time = 3. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:

B = Gaussian 1/e (37%) half-width, normal to trajectory
8 = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)

Inflow (attached) and outflow (free) conditions:

X Y 2 S C B

0.00 -0.94 0.00 1.2 0.838E+03 0.21

0.00 -1.35 0.00 1.2 0.838E+03 0.15
Cumulative travel time = 3. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Plume-like motion after lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
3 hydrodynamic centerline dilution
c centerline concentration (includes reaction effects, if any)
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NEAR-FIELD MIXING REGION

BEGIN MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM

Vertical angle of layer/boundary impingement
Horizontal angle of layer/boundary impingement

Discharge into STAGNANT AMBIENT environment :

SPREADING

79.56 deg
270.24 deg

STEADY-STATE MIXING CONDITION IS NOT POSSIBLE in this zone,

even though some ADDITIONAL DILUTION MAY OCCUR!

Also,

all far-field processes will be UNSTEADY.
SIMULATION STOPS because of stagnant ambient conditions.

END OF MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

** End of NEAR-FIELD REGION (NFR) **

SIMULATION STOPS because of STAGNANT AMBIENT conditions.
All far-field processes will be UNSTEADY.
CORMIX1: Submerged Single Port Discharges
111113131111113123133131313132133313311313311113231133133331331321331233113331312122111331111

End of Prediction File



CORMIX1l PREDICTION FILE:
11lllllll1111111111111111l111111111111111111111111111111111111111111111111111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDRO1l Version 4.2 August 2002

CASE DESCRIPTION
Site name/label: Reedville WWTP

Design case: 1 hr. after HWS
FILE NAME: D:\Cormix\MyFiles\Reedville\Reedville f.prd
Time stamp: Wed Dec 31 09:47:43 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 985.32 QA = 29.56 TICHREG= 1
HA = 2.04 HD = 2.04

Tidal Simulation at TIME = 1.000 h

PERIOD= 12.40 h UAmax = 0.120 dua/dt= 0.030 (m/s)/h
UA = 0.030 F = 0.303 USTAR =0.5840E-02

uw = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 989.7000

DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

DO = 0.203 A0 = 0.032 HO = 0.10
THETA = 0.00 SIGMA = 270.00

uo = 0.270 QO = 0.009 =0.8763E-02
RHOO = 996.3187 DRHOO =0.3381E+01 GPO =0.3317E-01
co =0.1000E+04 CUNITS= ppb

IPOLL = 1 Ks =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Qo0 =0.8763E-02 MO =0.2365E~-02 JO =0.2906E-03 SIGNJO= 1.0

Associated length scales (meters)

LQ = 0.18 LM = 0.63 Lm = 1.62 1b = 10.76
Lmp = 99999.00 Lbp = 99999.00

Tidal: Tu = 0.2467 h Lu = 6.572 Lmin = 1.501

NON-DIMENSIONAL PARAMETERS
FRO = 3.29 R = 9.00

FLLOW CLASSIFICATION
1111113113112121371111131311231111311111111111111
1 Flow class (CORMIX1) = H4-950A41
1 Applicable layer depth HS = 2.04 1
11111111111111111311113113113131311111111111111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS

co =0.1000E+04 CUNITS= ppb
NTOX = 0

NSTD = 0

REGMZ = 0

XINT = 6000.00 XMAX = 6000.00

X~-¥-Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD10l1: DISCHARGE MODULE



COANDA ATTACHMENT immediately following the discharge.

X Y Z S C B
0.00 0.00 0.00 1.0 0.100E+04 0.14

END OF MOD101: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y Z S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.00 -0.08 0.060 1.0 0.100E+04 0.11
0.00 -0.18 0.00 1.0 0.100E+04 0.12
0.01 ~-0.28 0.00 1.0 0.100E+04 0.13
0.01 -0.38 0.00 1.0 0.100E+04 0.14
0.02 -0.47 0.00 1.0 0.100E+04 0.16
0.03 -0.57 0.00 1.0 0.100E+04 0.17
0.04 ~-0.65 0.00 1.0 0.100E+04 0.18
0.05 -0.75 0.00 1.1 0.944E+03 0.19
0.06 -0.84 0.00 1.1 0.892E+03 0.20
0.08 -0.93 0.00 1.2 0.844E+03 0.21

Cumulative travel time = 3. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
s hydrodynamic centerline dilution
c centerline concentration (includes reaction effects, if any)

It

Inflow {(attached) and outflow (free) conditions:

X Y Z S C B

0.08 ~-0.93 0.00 1.2 0.844E+03 0.21

0.15 ~1.35 0.00 1.2 0.861E+03 0.15
Cumulative travel time = 4. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet/plume transition motion in weak crossflow.
Plume-like motion after lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
{(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory



S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y 2 S [of B
0.15 ~1.35 0.00 1.2 0.861E+03 0.11
0.19 -1.56 0.04 1.2 0.86BE+03 0.14
0.25 -1.74 0.15 1.1 0.876E+03 0.16
0.31 -1.89 0.32 1.4 0.723E+03 0.17
0.38 -2.01 0.50 1.7 0.592E+03 0.19
0.45 -2.10 0.70 2.0 0.491E+03 0.21
0.52 -2.18 0.89 2.4 0.416E+03 0.23
0.59 ~-2.25 1.09 2.8 0.354E+03 0.26
0.67 -2.31 1.29 3.3 0.304E+03 0.28
0.75 -2.36 1.50 3.8 0.264E+03 0.30
0.83 ~2.40 1.70 4.3 0.232E+03 0.33

Cumulative travel time = 14. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

BEGIN MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

Vertical angle of layer/boundary impingement = 65.45 deg
Horizontal angle of layer/boundary impingement = 332.56 deg

UPSTREAM INTRUSION PROPERTIES:

Upstream intrusion length = 3.25 m
X-pogition of upstream stagnation point = -2.42 m
Thickness in intrusion region = 0.22 m
Half-width at downstream end = 5.41 m
Thickness at downstream end = 0.22 m

Control volume inflow:
X Y 2z S C B
0.83 -2.40 1.70 4.3 0.232E+03 0.33

Profile definitions:
BV top-hat thickness, measured vertically
BH = top-hat half-width, measured horizontally in Y-direction
ZU = upper plume boundary (Z-coordinate)
ZL = lower plume boundary (Z-coordinate)
S = hydrodynamic average (bulk) dilution

C = average (bulk) concentration (includes reaction effects, if any)

X Y Z S c BV BH ZU ZL
-2.42 -2.40 2.04 8638.5 0.000E+00 0.00 0.00 2.04 2.04
-2.30 ~-2.40 2.04 17.8 0.561E+02 0.05 0.77 2.04 1.99
-1.72 ~-2.40 2.04 7.5 0.133E+03 0.13 1.86 2.04 1.91
-1.13 ~2.40 2.04 5.7 0.175E+03 0.17 2.52 2.04 1.87
~-0.55 -2.40 2.04 4.9 0.202E+03 0.19 3.03 2.04 1.85

0.04 -2.40 2.04 4.5 0.220E+03 0.21 3.48 2.04 1.83
0.62 ~2.40 2.04 4.3 0.230E+03 0.22 3.87 2.04 1.82
1.20 ~2.40 2.04 4.4 0.228E+03 0.22 4.22 2.04 1.82
1.79 ~-2.40 2.04 5.2 0.191E+03 0.22 4.55 2.04 1.82
2.37 ~-2.40 2.04 6.2 0.161E+03 0.22 4.86 2.04 1.82
2.95 ~2.40 2.04 6.7 0.148E+03 0.22 5.14 2.04 1.82
3.54 -2.40 2.04 6.9 0.145E+03 0.22 5.41 2.04 1.82
Cumulative travel time = 104. sec

END OF MOD132: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

BEGIN MOD141: BUOYANT AMBIENT SPREADING



Profile definitions:
BV = top-hat thickness, measured vertically
BH = top-hat half-width, measured horizontally in Y-direction
ZU = upper plume boundary (Z-coordinate)
ZL = lower plume boundary (Z-coordinate)
S = hydrodynamic average (bulk) dilution
C = average (bulk) concentration (includes reaction effects, if any)

Plume Stage 1 (not bank attached):

X Y 4 S C BV BH ZU 2L

3.54 -2.40 2.04 6.9 0.145E+03 0.22 5.41 2.04 1.82

24.08 -2.40 2.04 11.5 0.869E+02 0.16 15.67 2.04 1.88

44.63 -2.40 2.04 26.7 0.374E+02 0.24 23.09 2.04 1.80

54.00 -2.40 2.04 41.0 0.282E+02 0.30 26.01 2.04 1.74
Cumulative travel time = 1786. sec

CORMIX prediction has been TERMINATED at last prediction interval.
Limiting time due to TIDAL REVERSAL has been reached.

END OF MOD141: BUOYANT AMBIENT SPREADING

CORMIX1: Submerged Single Port Discharges End of Prediction File
111111131111111111131213131333111313113111111111131131131131113113133112121312233213113112111111



CORMIX1 PREDICTION FILE:
111111131111112111121121311112121111131111131111121121317131111313111111111111111111111111
CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1l: Submerged Single Port Discharges
CORMIX-GI Version 4.2GT
HYDROL Version 4.2 August 2002

CASE DESCRIPTION
Site name/label:
Design case:
FILE NAME:

Time stamp:

Reedville WWTP

2 hr. aftexr HWS
D:\Cormix\MyFiles\Reedville\Reedville g.prd
Wed Dec 31 09:48:15 2003

ENVIRONMENT PARAMETERS (metric units)
Bounded section

BS = 483.00 AS = 966.00 QA = 77.28 ICHREG= 1

HA = 2.00 HD = 2.00

Tidal Simulation at TIME = 2.000 h

PERIOD= 12.40 h UAmax = 0.120 dUa/dt= 0.040 (m/s)/h

UA = 0.080 F = 0.305 USTAR =0.1563E-01

UW = 2.000 UWSTAR=0.2198E-02

Uniform density environment

STRCND= U RHOAM = 999.7000
DISCHARGE PARAMETERS (metric units)

BANK = LEFT DISTB = 161.54

Do = 0.203 A0 = 0.032 HO = 0.10

THETA = 0.00 SIGMA = 270.00

Uo = 0.270 QO = 0.009 =0.8763E-02

RHOO 996.3187 DRHOO =0.3381E+01 GPO =0.3317E-01

co =0.1000E+04 CUNITS= ppb

IPOLL = 1 KS =0.0000E+00 KD =0.0000E+00

FLUX VARIABLES (metric units)

Qo =0.8763E-02 MO =0.2365E-02 JO =0.2906E~-03 SIGNJO= 1.0
Associated length scales (meters)

LQ = 0.18 LM = 0.63 Lm = 0.61 Lb = 0.57

Lmp = 99999.00 Lbp = 99999.00

Tidal: Tu = 0.2036 h Lu 5.971 Lmin = 1.501
NON-DIMENSIONAL PARAMETERS

FRO = 3.29 R = 3.37

FLOW CLASSIFICATION
1111111111111311113111112113121131313111111111111
1 Flow class (CORMIX1) = H2A5 1
1 Applicable layer depth HS = 2.00 1
111111311112131211113111112112111113111111111111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS
co =0.1000E+04 CUNITS= ppb

NTOX = "0

NSTD = 0

REGMZ = O

XINT = 6000.00 XMAX =  6000.00

X-Y-Z COORDINATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
161.54 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
NSTEP = 10 display intervals per module

BEGIN MOD101l: DISCHARGE MODULE



COANDA. ATTACHMENT immediately following the discharge.

X Y 4 s (o4 B
0.00 0.00 0.00 1.0 0.100E+04 0,.14

END OF MOD101: DISCHARGE MODULE

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet-like motion in weak crossflow.
Bottom-attached jet motion.

Profile definitions:
B = Gaussian 1/e (37%) half-width, normal to trajectory
Half wall jet, attached to bottom.

S = hydrodynamic centerline dilution

C = centerline concentration (includes reaction effects, if any)
X Y zZ S C B
0.00 0.00 0.00 1.0 0.100E+04 0.10
0.01 -0.18 0.00 1.0 0.100E+04 0.12
0.04 -0.36 0.00 1.0 0.100E+04 0.15
0.10 -0.53 0.00 1.1 0.939E+03 0.18
0.18 ~-0.69 0.00 1.3 0.773E+03 0.21
0.28 -0.84 0.00 1.6 0.632E+03 0.24
0.41 -0.97 0.00 1.9 0.526E+03 0.28
0.56 ~-1.09 06.00 2.2 0.445E+403 0.31
0.71 -1.19 0.00 2.6 0.38%E+03 0.34
0.87 -1.28 0.00 2.9 0.346E+03 0.36
1.03 ~-1.36 0.00 3.2 0.316E+03 0.39

Cumulative travel time = 10. sec

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Residual BUOYANCY in deflected wall-jet is sufficiently strong
to cause LIFT-OFF.
Further flow configuration resembles flow class A3.

BEGIN MOD152: LIFT OFF/FALL DOWN

Profile definitions:

B = Gaussian 1l/e (37%) half-width, normal to trajectory
S = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)

Inflow (attached) and outflow (free) conditions:

X Y 4 S C B
1.03 -1.36 0.00 3.2 0.316E+03 0.39
1.74 ~-1.67 0.00 3.1 0.326E+03 0.27

Cumulative travel time = 16. sec

END OF MOD152: LIFT OFF/FALL DOWN

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

Jet-like motion in weak crossflow.
Plume-like motion after 1lift off/fall down.

The WIDTH PREDICTION B in the first entry below may exhibit some mismatch
(up to a factor of 1.5) relative to the last entry of the previous module.
This is unavoidable due to differences in the width definitions.

The actual physical transition will be smoothed out.



Profile definitions:
Gaussian 1/e (37%) half-width, normal to trajectory

B =
S
Cc

i

it

Cumulative travel time

B R W W W NN e

5

hydrodynamic centerline dilution

centerline concentration {(includes reaction effects,

>

.74
.08
.43
.79
.13
.48
.82
.17
.49
.84
.19

-1

Y

.67

-1.
~-1.
-1.
-2.
-2.
-2.
-2.
.14
.15
-2.

-2
-2

80
89
97
02
06
09
12

17

H OO0 OoOoOoOoOo

z

.00
.04
.15
.29
.45
.61
.77
.93
.08
.24
.39

R
wN o

END OF CORJET (MOD110): JET/PLUME

W ooy Ut W W

@® W OO O
OO 000 OOOQOCoOo

w

C
.326E+03
.331E+03
.280E+03
.220E+03
.178E+03
.147E+03
.124E+03
.106E+03
.927E+02
.815E+02
.724E+02
sec

s
ot

NEAR-FIELD MIXING REGION

C OO0 Q000000

tw

.20
.24
.28
.32
.36
.41
.45
.49
.53
.57
.61

if any)

BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH

Control volume inflow:

Profile definitions:
top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

BV
BH
ZU
ZL
S
C

Cumulative travel time

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH
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BEGIN MOD141: BUOYANT AMBIENT SPREADING

Profile definitions:
top-hat thickness, measured vertically
top-hat half-width, measured horizontally in Y-direction

BV
BH
zu
ZL
S
o)

upper plume boundary (Z-coordinate)
lower plume boundary {(Z-coordinate)
hydrodynamic average (bulk) dilution
average

(bulk) concentration

(includes reaction effects,

if any)



Plume Stage 1 (not bank attached):

X Y 2z S C BV BH zZU 2L
6.40 -2.19 2.00 22.8 0.439E+02 1.28 1.28 2.00 0.72
9.95 -2.18 2.00 25.7 0.390E+02 0.86 2.29 2.00 1.14

13.51 -2.18 2.00 28.7 0.348E+402 0.74 3.10 2.00 1.26
17.06 -2.19 2.00 32.9 0.304E+02 0.70 3.82 2.00 1.30
20.62 -2.18 2.00 38.7 0.259E+02 0.71 4.48 2.00 1.29
24.17 -2.18 2.00 46 .2 0.216E+02 0.74 5.09 2.00 1.26
27.73 -2.18 2.00 55.8 0.179E+02 0.80 5.66 2.00 1.20
31.28 -2.19 2.00 67.6 0.148E+02 0.87 6.21 2.00 1.13
34.83 -2.19 2.00 82.0 0.122E+02 0.95 6.74 2.00 1.08
38.39 -2.19 2.00 99.2 0.101E+02 1.05 7.24 2.00 0.95
41.94 -2.19% 2.00 119.4 0.838E+01 1.16 7.73 2.00 0.84
Cumulative travel time = 504. sec

END OF MOD141l: BUOYANT AMBIENT SPREADING

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

Vertical diffusivity (initial value) 0.626E-02 m™2/s
Horizontal diffusivity (initial value) = 0.782E-02 m"2/s

Profile definitions:

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically
or equal to layer depth, if fully mixed
BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width,

measured horizontally in Y-direction

ZU = upper plume boundary (Z-coordinate)
ZL = lower plume boundary (Z-coordinate)
8 = hydrodynamic centerline dilution
C = centerline concentration (includes reaction effects, if any)

Plume Stage 1 {(not bank attached):
X Y zZ S C BV BH ZU ZL

41 .94 -2.19 2.00 119.4 0.838E+01 1.16 7.73 2.00 0.84
Plume interacts with BOTTOM.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this

prediction interval.

288.00 -2.19 2.00 304.6 0.564E+01 1.50 10.97 2.00 0.50

Cumulative travel time = 3579. sec

CORMIX prediction has been TERMINATED at last prediction interval.
Limiting time due to TIDAL REVERSAL has been reached.

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

CORMIX1: Submerged Single Port Discharges End of Prediction File
1131111111121111111111113113111111321131111111111313131313113111111112111311321111111111



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road Glen Allen, VA 23060 804/527-5020

Memo to: File
From: Denise Mosca, Environmental Specialist Il
Date: February 13, 2004

Regarding Town of Reedville VA0060712’s classification as discharging into a TMDL
listed water. Cockrell’'s Creek is listed for Shellfish impairment. VDH-DSS imposes a
restriction around every sewage outfall because that use is not compatible with shellfish
harvest. According to Jennifer Palmore, PRO, technically this means that at the
Reedpville outfall that the use is not impaired, because it's an automatic thing with VDH-
DSS. Because the use is not impaired at the Reedville outfall, the discharge is not to a
TMDL listed stream, and does not need to go to EPA for their consideration prior to
permit issuance. >



Fact Sheet
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Virginia Department of Environmental Quality

WASTEWATER FACILITY INSPECTION REPORT

FACILITY NAME: INSPECTION DATE: February 18, 2009
Reedville WWTP INSPECTOR Mike Dare
PERMIT No.: VA0060712 REPORT DATE: February 25, 2009
TYPE OF ) TIME OF INSPECTION:
FACILITY: ™ Municipal ¥ Small Minor Arrival Departure
™ Industrial 1000 hrs. 1200 hrs.
TOTAL TIME SPENT 16 hours
I Federal (including prep & travel)
PHOTOGRAPHS: [F ves ™ No UNANNOUNCED INSPECTION? [~ Yes W No
REVIEWED BY / Date:
PRESENT DURING INSPECTION: Lee Bowles, Joe Gordon, Clifton Bowles
TECHNICAL INSPECTION
1. Has there been any new constructlon?. . FYes [ No
e If so, were plans and specifications approved?
Comments: N/A
2. Is the Operations and Maintenance Manual approved and up-to-date? MYes [ No
Comments: O&M manual on hand at time of inspection but not reviewed
3. Are the Permit and/or Operation and Maintenance Manual specified licensed operator M Yes [ No
being met?
Comments: Permit requires 1-class III Operator; Plant has 1-class 111, 1-classIV,
1-OIT, 1-maintenance employee
4. Are the Permit and/or Operation and Maintenance Manual specified operator staffing M Yes I No
requirements being met?
Comments: Not ascertained
5. Is there an established and adequate program for training personnel?  Yes [ No
Comments: OJT, DEQ classes
6. Are preventive maintenance task schedules being met? W Yes I No
Comments: maintenance log maintained
7. Does the plant experience any organic or hydraulic overloading? M Yes M No
Comments:
8. Has there been any bypassing or overflows since the last inspection? M Yes M No
Comments:
9. Is the standby generator (including power transfer switch) operational and exercised MYes M No
regularly?
Comments: There are two emergency generators on site — 1 for the plant and 1 for
the influent vacuum pump system; both are run every two weeks under load. The
plant generator was not operational due to a bad relay. New relay to be received
in 4 days.
10. Is the plant alarm system operational and tested regularly? M Yes [ No
Comments: Alarms on an auto-dialer system.

DEQ form: 10-2008 1




VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0060712

TECHNICAL INSPECTION

11.

Is sludge disposed of in accordance with the approved sludge management plan? M Yes
Comments: Northern Neck Refuse Service hauls sludge to the West Point landfill.

[ No

12.

Is septage received? M Yes
e Ifso, is septage loading controlled, and are appropriate records maintained?
Comments: N/A

¥ No

13.

Are all plant records (operational logs, equipment maintenance, industrial waste M Yes
contributors, sampling and testing) available for review and are records adequate?
Comments:

[ No

14.

Which of the following records does the plant maintain?
¥ Operational logs ¥ Instrument maintenance & calibration

¥ Mechanical equipment maintenance [~ Industrial Waste Contribution (Municipal facilities)

Comments:

15.

What does the operational log contain?
I Visual observations W Flow Measurement W Laboratory results [ Process adjustments

I Control calculations [~ Other (specify)
Comments:

16.

What do the mechanical equipment records contain?
¥ As built plans and specs ¥ Manufacturers instructions [ Lubrication schedules

W' Spare parts inventory W Equipment/parts suppliers

[ Other (specify) I
Comments:

17.

What do the industrial waste contribution records contain (Municipal only)?
[T Waste characteristics [~ Impact on plant " Locations and discharge types

I Other (specify) I

Comments: N/A — no industrial wastes received

18.

Which of the following records are kept at the plant and available to personnel?
¥ Equipment maintenance records ¥ Operational log [ Industrial contributor records

! Instrumentation records W Sampling and testing records
Comments:

19.

List records not normally available to plant personnel and their location:
Comments: N/A

20.

Are the records maintained for the required time period (three or five years)? M Yes
Comments:

" No

DEQ form: 10-2008 2




VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0060712

UNIT PROCESS EVALUATION SUMMARY SHEET

UNIT PROCESS

Sewage Pumping

APPLICABLE

PROBLEMS*

COMMENTS

yes

Flow Measurement (Influent)

yes

Screening/Comminution

yes

Comminutor o/s; part due to arrive in two weeks

Grit Removal

Qil/Water Separator

Flow Equalization

yes

“3-day holding pond” available for emergency use

Ponds/Lagoons

yes

“Polishing pond” between clarifier and chlorination

Imhoff Tank

Primary Sedimentation

Trickling Filter

Septic Tank and Sand Filter

Rotating Biological Contactor

Activated Sludge Aeration

yes

Two aeration basins

Biological Nutrient Removal

Sequencing Batch Reactor

Secondary Sedimentation

yes

Two clarifiers

Flocculation

Tertiary Sedimentation

Filtration

Micro-Screening

Activated Carbon Adsorption

Chlorination

yes

Chlorine gas

Dechlorination

yes

Sulfur dioxide gas

Ozonation

Ultraviolet Disinfection

Post Aeration

Flow Measurement (Effluent)

yes

Land Application (Effluent)

Plant Outfall

yes

Plant effluent pumped to submerged diffusers located
in Cockrell’s Creek

Sludge Pumping

Flotation Thickening (DAF)

Gravity Thickening

Aerobic Digestion

yes

Center zone of package activated sludge system

Anaerobic Digestion

Lime Stabilization

Centrifugation

Sludge Press

Vacuum Filtration

Drying Beds

yes

6 drying beds

Thermal Treatment

Incineration

Composting

Land Application (Sludge)

Problem Codes

AWN -~ %

DEQ form: 10-2008

Unit Needs Attention
Abnormal Influent/Effluent
Evidence of Equipment Failure

4. Unapproved Modification or Temporary Repair
5. Evidence of Process Upset
6. Other (explain in comments)




VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0060712

INSPECTION OVERVIEW AND CONDITION OF TREATMENT UNITS

Sewage Pumping: There are 7 pump stations in the collection system for this facility. The pump stations were not
viewed during this inspection.

Flow Equalization: A “3-day holding pond” is available to receive flow during emergency or unusual conditions. A
valve must be manually operated at a diversion chamber in order to utilize this flow equalization basin.

“3-day holding pod”

Screening/Flow Measurement/Comminution: Incoming sewage flows through a bar screen and grit channel and is
then measured at a 3” Parshall flume with an ultrasonic sensor. The sewage then flows to a comminutor. The
comminutor was out of service at the time of inspection. A repair part is on order.

Activated Sludge Aeration: Two — 100,000 gpd extended aeration activated sludge units were in service. Wasting is
planned for basin 1 where the 30 minute settling was 980 ml/L. Basin 2 was settling well. A power outage occurred
early on in the inspection, so the basins were not being aerated. (The emergency generator that supplies power to the
plant was out of service due to a bad relay. A replacement relay was expected to arrive within four days.)

Sedimentation: Two clarifiers provide secondary clarification.

Aerobic Digestion/Drying Beds: A small digester is located at the center of the package activated sludge system.
Six drying beds are utilized for sludge dewatering.

Polishing Pond: The polishing pond receives flow from the clarifier. Effluent from the polishing pond is pumped to
the chlorine contact tank.

DEQ form: 10-2008 4



VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0060712

INSPECTION OVERVIEW AND CONDITION OF TREATMENT UNITS

Chlorination/Dechlorination: Chlorine and sulfur dioxide gas are utilized for chlorination/dechlorination
respectively. Cylinder scales and Capital Controls Co. feed systems appeared to be in very good condition.
Cylinders were secured by chains.

Sulfur Dioxide Feed System

Flow Measurement/Effluent Pumping: The plant effluent flow is measured using a 90 deg. V-notch weir with an
ultrasonic sensor. Two wet wells with two submersible pumps in each are utilized to pump the flow to submerged
diffusers in Cockrell’s Creek.

Pump Stations used to pmp effluent to Cockrell’s Creek

DEQ form: 10-2008 5



VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0060712

EFFLUENT FIELD DATA: Operator data from earlier in day; *No flow at time of inspection

Flow *() MGD Dissolved Oxygen I 0.1 e
Y E mg

TRC (Contact Tank) I 1.8 mg/L

pH I 6.9 SU Temperature I not not: - C

TRC (Final Effluent) <QL L
mg

Was a Sampling Inspection conducted? [~ yeg (see Sampling Inspection Report) W No

CONDITION OF OUTFALL AND EFFLUENT CHARACTERISTICS:

1. Type of outfall: Diffuser?

2. Are the outfall and supporting structures in good condition?

5. Receiving stream:
Comments: Outfall not observed

I Shore based ¥ Submerged ¥ Yes " No

[T Yes [T No

3. Final Effluent (evidence of following problems): [ Shudge bar [ Grease
" Turbid effluent ™ Visible foam ™ Unusual color ™ Oil sheen
4. s there a visible effluent plume in the receiving stream? [ Yes LINo
I" No observed problems [ Indication of problems (explain below)

REQUIRED CORRECTIVE ACTIONS:

2. Please provide an update on the repair of the comminutor.

1. Please provide an update on the repair of the plant operations emergency generator.

NOTES and COMMENTS:

None

DEQ form: 10-2008 6




INSPECTION PHOTOS - VA0060712

Bar screens are followed by grit channels, flow measure- 1 of 2 clarifiers at left, 1 of 2 aerati(;nlbasins at right,
ment and a comminutor (behind trash can at upper right) digester at center (power outage at time of inspection)

Polishing pond Chlorine contact tank

P
A ¥

Dechlorination zone — effluent flow monitoring 1 of 6 sludge drying beds
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Reedville Sanitary District (VA0060712)

DMR Data
May 2005 - December
PH BOD5 TRC pacal Total Phosphorus Orthosphosphate Total Nitrogen Ammonia Enterococci
G Coliform
DMR Due Date | Received
Date Minimum | Maximum | Monthly Monthly Load | Weekly Load (el | Wy || Eatily Monthly |\ thiy Load | Monthly Load |Calendar Year Monthty | MOmY oty Load | Monthly Load | 2lendar | Monthly ety
& & Average [, M M e Average | Average | Average | Average e i i s Loaa iy Average e gy | Year Load | Average Geo.Mean
(mg/L) (uglL) (ug/L) | (N/100mL) (mg/L) (mg/L) (kglyr) (mg/L) (N/100mL)
2005-2010 Permit Limit > 2 18 27 3 4 200 2 15 NL NL NL NL NL NL NL 2. 35
571072006 |_6/11/2005 < <6578 TooT7 <aL | <0 < T. 4605 0.921 0.021 5763 | 3651 11 7302 7302 | <L
6/10/2005 | 6/10/2005 <QL <QL <Ql <QL <Q <2 6612 0.931 ULL ULL 8741 10.65 4.9402 12.2422
| 7/10/2005 7/11/2005 3. 1.1433 3.0034 <QL <Q <2 .9211 .3006 .8828 .7513 | 2.6785 8.2 5.5863 17.8285 .
[ 8012005 | 8/11/2005 6. 25431 7.8107 <al | <a Y3 4796 8119 6047 3203 | 5.0806 8 7.3847 | 25102 6
[ or0/2005 | 0/12/2005 6. 24382 7.8107 <al [ <a <27 6947 0107 7054 4389 6757 142 10206 | 35.5002 } 7
| 10/10/2005 10/11/2005 < <1.7237 5.3217 <QL <Q <2 7929 5327 1149 8044 7347 13 7.9826 20.2248 1.04 7
| 11/10/2005 11/10/2005 3. .9201 3.6487 <QL <Q <22 .9972 .1671 6.282 0693 | 29717 11.95 14.0112 4.236 21 .7
[ 12/10/2005 | 12/6/2005 77 2383 26.4617 <al | <a <24 8663 2787 8.5607 8130 | 5.0280 173 12.7163 | 469523 | 19 1
[ 110r2006 | _1/972006 <21 8251 2.2631 <aL | <a < 2494 2739 11.8346 0822 7308 19.7 14.8607 1813 | 172 5
[ 2/10/2006 | _2/10/2006 <26 9851 7.4678 <o =<a < 0874 1507 139853 9093 4400 17 13218 5031 | 14 o
| 3/10/2006 | 3/10/2006 | 7 <217 <.6078 1.6862 <QL <Q <! .7899 6637 .8144 .5462 .1453 14.8 8.8245 2.1425 9.94 08
[ 47012006 | 4/11/2006 83 7 2085 73.2785 <al | <a < 129 6967 5111 4623 8173 14.45 11.8760 | 339194 | <aL
[ 51012006 | 5/10/2006 73 <43 1995 0.074 <al | <a < ; 7532 3851 8962 5021 1328 184 13.3347 | 47.2541 Bl
| 6/10/2006 | 6/12/2006 | C 7 <4 1794 2877 <QL <Q < 24 076 1.68 5762 4954 4.122 13.98 6.76 4.0141 7
| 7/10/2006 | 7/10/2006 39 .3374 0053 1 1. < .6 2345 .8175 2.3937 .2345 5.281 4 12.3968 '6.4109
[ 8/0r2006 11/2006 <53 <1.6369 1979 <ol | <a <135 77 1644 0289 5.3226 1047 | 2679 35 3036 | 83.7145
[ oror2006 11/2006 72 1.5588 5954 <aL | <a <26 a1 9548 1332 7.4558 6495 | 1.4289 X3 1926 | 86.9071
[ 101102006 | 1071172006 3.2 1.3888 0159 <aL | <0 <267 35 1868 2382 20,694 3862 | 28874 15 5365 | 034436
| 11/10/2006 11/13/2006 6 .S <2 <.7441 <1.4989 <QL <Q <! .76 .0269 .3832 23.0772 .4837 .8695 104 .6025 100.0461
[ 121102006 | 12/11/2006 2 7 < 11204 15049 <al | <a < 22 2324 8435 24.9207 7731 8902 123 6315 | 100.6776
[ 11012007 11172007 7 = <7472 1.461 <aL | <a < 163 6089 1198 26.1187 5342 2508 6.7 862 | 1182076 1.
[—2r0r2007 | 2/12/2007 7 21 <9014 22507 <L =<a < 188 8069 5667 5667 6181 | 5.1506 2 9969 | 10.9969 | 08 1
| 3/10/2007 /12/2007 | C <25 0.793 2.1677 <QL <Q <22 1.9 .6026 423 .9901 .5392 |  4.4088 .2603 | 21.2572 07 1
[ aror2007 /2007 3.08 1.0317 4517 <al | <a < 2.19 7336 701 6915 5026 7566 4431 7003 | 047 o
[ 502007 12007 < <7843 <1.5095 <al | <a < 24 9411 849 5406 7843 4113 7172 4175 | 038 | 0.
| 6/10/2007 /2007 2 0.9429 25132 <QL <Q <2 27 779 941 4825 569 | 4.4868 3.7515 47.169 2 7.
| 7/10/2007 /2007 g 8 6. 1.8031 2.5356 <QL <Q <29 .25 437 .1066 8.5891 1.0226 | 28257 2.6569 49.8259 6.8 10.
[ 8ror2007 /2007 7. B 0.0726 7.6463 <al | <a <38 03 455 0059 9.595 1.0233 2473 87 2501 52.3460 | 2.1
[ oror007 | ort 7. <aL <aL 0.1998 <al | <a 79 62 1044
[tort0r2007_{ 10 7 <aL <aL <at <aL | <0 <106 % 301
| 11/10/2007 11/13/2007 7. <QL <QL <QL <QL <Q <6.8 4 1294
[ 121102007 | 12/11/2007 | ¢ 7. <243 0.6963 37131 <al | <a < 381 3685
[ 11012008 11/2008_| 0.0874 7. <aL <aL <aL <al | <a 217 276 0.013
[ 2/0/2008 | _2/8/2008_| ¢ 7 <at <aL <at <ol | <a <109 33 11879
| 3/10/2008 /11/2008 7. g <QL <QL <QL <QL <Q <! 23 0.7356
[ ar0r2008 | 4/10/2008 7. 1 <aL <ar 45193 <al | <a < 311 1176
[ 502008 312008 7. 3 <at <aL 6.7994 <al | <a < 4.16 1116
6102008 1/2008 7 7 < <1363 52063 <L =<a < 27 2182
| 7/10/2008 1/2008 6.9 4. 1.3444 11.9909 <QL <Q <! 3 .8403
[ sror2008 | e/11/2008 6.8 <5.08 1.3004 58471 <al | <a < 6.3 7312
[ oror2008 | _or12/2008 7 <56 <1.3608 <5.7475 <al | <a <448 57 3851
10/10/2008 | _10/10/2008 6.1 18379 71.45%6 <aL | <a <i8 5.1 5366
11/10/2008 | 11/12/2008 <QL <QL <QL Ql <Q <QL <Q <2 1.329
[ 12r10/2008 | 12r10/2008 <53 <1.86 6.63 <a <a <al | <a 22 117
[ 11072008 | 1/12/2009 <5.09 2439 38327 Q <a <al | <a <aL 74807
271012000 /11/2009 <aL <aL <at <aL | <a 37 1.0538
| 3/10/2009 | 3/10/2009 4 <QL <QL <QL <QL <Q <! 1.0945
[ 4702000 312009 5 <51 272 429 <al | <a 0.32 171
[ 5012000 172009 53 265 195 <al | <a 4 246 0.05 <
[ 6/10/2000 172009 <aL <aL <aL <aL | <a 0 24 0.4851 0
| 7/10/2009 13/2009 <55 24 2.08 <QL <Q 0.32 3.8 1.9 0.
[ 8012000 1/2009 < 283 196 <al | <a o 444 0.52 1.
[ or0r2008 | o/11/2009 7 62 7 7 <al | <a 0.64 39 T
[ 101102000 | 10/13/2008 69 5 6 6 <aL | <0 72 32 3
11/10/2009 | 11/12/2009 | C 7 <54 .1 .5 <QL <Q 26 4.14 119
[ 121102000 | 12/11/2008 <52 68 4 1 oL [ <a 5 26 7
‘Average 5435294118 | 6429268293 | 1.722728125 | 5.351256814 46627273 | 3.262857143 7967903571 | 10.11916667 7241178571 | 9.133017867 | 51.067621 2
90th Percentle 2 74 2,69 8.8523 4 4245 305762 | 2164728 113538 | 590526 17.08 1353765 | 95.42435
10th Percentile 2 3.332 0.89868 1.73896 0. 2.2! 0.9867 3.06498 0.47514 2.5562 8.105 3.58383 16.15261
Waximum 57 34 26.4617 7 6. 3.0739 26.1187 14389 | 7.7398 197 16.76 | 118.0076
Minimum 6.0 29 0.0726 0.074 0. 1. 0.921 0.921 0.3783 1.4289 6.6 2.521 7.302




Reedville Sanitary District

VA0060712
Application 2A Data- 2010 Permit reissuance
Part A.12.
Maximum Daily Value Average Daily Value
Parameter
Value Units Value Units Number of Samples
pH (minimum) 6.2 S.u.
pH (maximum) 6.9 S.U.
Flow Rate 0.138 MGD 0.0925 MGD 558
Temperature (Winter) 16 °C 16 °C 54
Temperature (Summer) 20 °C 20 °C 54
Pollutant Maximum Daily Discharge Average Daily Discharge Analytical ML/MDL
Conc. | Units Conc. | Units | Number of Samples Method
CONVENTIONAL AND NON-CONVENTIONAL COMPOUNDS
Biochemical Oxygen Demand BOD-5 5.5 mg/L 3.15 mg/L 78 405.1 2.0
(report one) CBOD-5
Fecal Coliform 3.7 mpn/100mL 1.175 mpn/100mL 786 9221 -
Total Suspended Solids (TSS) 34 mg/L 1.783 mg/L 6 160.2 1.0
Part B.6.
Pollutant Maximum Daily Discharge Average Daily Discharge Analytical Method ML/MDL
Conc. | Units Conc. | Units | Number of Samples
CONVENTIONAL AND NON-CONVENTIONAL COMPOUNDS
Ammonia (as N) 1.44 mg/L 0.907 mg/L 72 350.3 0.1
Chlorine (TRC) BQL ppm BQL ppm 100 330.5 0.2
Dissolved Oxygen 9.4 ppm 6.7 ppm 20 360.1 1.0
Total Kjeldahl Nitrogen (TKN) 4.76 mg/L 2127 mg/L 12 3514 0.1
Nitrate Plus Nitrite Nitrogen 9.4 mg/L 4.467 mg/L 12 354.1/300.0 0.1
Oil & Grease <5 mg/L <5 mg/L 3 EPA 1664A 5.0
Phosphorus (total) 3.8 mg/L 2.652 mg/L 12 365.3 0.01
Total Dissolved Solids 359 mg/L 440 mg/L 3 2540C 1.0
Other




Reedville Sanitary District (VA0060712): Outfall 001 Summary of Attachment A Testing Data from Laboratory Reports

METALS VOLATILES
REPORTING RESULTS (ug/L) EPA ANALYSIS REPORTING RESULTS (ug/L)
TARGET
CASRN# CHEMICAL EPA ANALYSIS USED [ QUANTIFICATION | 9% [  pissolved REQU'R:(?,:AMPLE CASRN# QUANTIFICATION WF:AMP"E
LEVEL (ug/L) (or26/2009) | (1228/2009) CHEMICAL Required |  Used LEVEL (ug/L) Grab
Grab Grab
7440-36-0__[Antimony 200.7/31208 220,000 <10 <50 GorC 707-02-8__|Acrolein @ [ ©) <50 G
7440-38-2__|Arsenic 200.7/31208 <50 <50 GorC 107-13-1__|Acrylonitriie @ 62: ) <
- 71432 [Benzene 624 62 10 <
74408053 [Barium _ Gorc 75252 [Bromoform 624 62 10 <
7440-43-9___|Cadmium 200.7/31208 76 <10 <10 orC 56235 [Carbon 624 62 10 <
16065-83-1___|Chromium I 200.7/31208 430 - <10 orC C
18540-29-9 [Chromium VI 200.7/31208 430 - 9.0 orC 108-90-7 (synonym = 624 624 50 <50 ¢
7440-508 __|Copper 200.7/31208 2 <20 20 orC 124481 'Ehlomdmmmomelhane 624 624 70 <50 G
563 |
s | O 67-66-3 g:::':lr:r'corrn";mans 624 624 10 71 G
7439-92-1 Lead 200.7/31208 80 <50 <50 GorC 75092 [tsynonym = methylene chioride) 62t 624 2 85 ¢
75274 [Dichlo thane 624 62 70 61
7439965 [Manganese Gorc 707-06-2 __[1.2-Dichoroethane 624 62 10 <
7439-97-6___|Mercury 31128 26 <02 <02 GorC 75354 Di 624 62 0 <
7440-020 __|Nickel 200.7/31208 70 <20 <20 GorC 156605 1. @) 62 ®) <
e — 78875 .2-Dichloropropane @) 62 ) <
7782492 [Selenium, dissolved 200.7/31208 610 <50 GorC ses 51 o o © =
Selenium, Total 100414 |EX 624 62 10 <
7762-49-2 200.7/31208 - <50 - GorC 74555 Molhyl Bromid % > 5 =
7440-22-4___[Silver 200.7/31208 78 <20 <20 GorC 70345 [1,1,2,2-Telrachlorosthane @) 62 ) <
7440-28-0 __[Thallium 200.7/31208 (5) < <2 GorC 127-18-4 624 62! 10 <
7440-666___|Zinc 200.7/31208 220 73 17 GorC 10883 [Toluene 624 62 10 <
75005 [1.12T @) 62 ) <50 G
79:01-6___[Trichioroethylene 624 62 10 <50 G
PESTICIDES/PCB’S 75-01-4 Vinyl Chloride 624 624 10 <5.0 G
EPA ANALYSIS REPORTING RESULTS (ug/L)
CASRN# CHEMICAL QUANTIFICATION REQUIRED SAMPLE,
Required |  Used LEVEL (ug/L) Grab RADIONUCLIDES
300002 (Aldiin 506 506 0.05 <0.05 GorC REQUIRED
EPA ANALYSIS |
57-74-9 Chlordane 608 608 02 <02 GorC CASRN# QUANTIFICATION REPORTING RESULTS (ug/L) “REQU'RTEV?,:AMP"E
Chiorpyrifos CHEMICAL Required | Used LEVEL
2021-88-2 622 622 (5) <02 GorC - -
(synonym = Dursban) Strontium 90 (pCilL) 4 (5)
72548 ) 606 608 [X] <0.10 orc [Tritium (pCIL) )
72-559 DDE 608 608 0.1 <0.10 orC Uranium (pCilL) (5)
50-29-3 DDT 608 608 0.1 <0.10 orC Radium 226 (pCilL) (5)
8065-48-3 emeton @ 622 ) < orC Radium 228 (pCilL (5)
333415 iazinon @ 622 (5) <1 orC Combined Ra226 & Ra228 (pCilL) (5)
60-57-1 Dieldrin 608 608 0.1 <0.10 orC Beta Particle & Photon Activity T -
959-98-8 [ 608 608 0.1 <010 orC mrem/yr) @ i3 ) SEpeil  RIGrEL
33213-65-9 Beta-Endosulfan 608 608 0.1 <0.10 GorC ’g;f) Bralsarice s ) 71108 5) 0.41pGilL  +/-1.36 pCilL
1031-07-8 Sulfate 608 608 [X] <0.10 GorC
72-208 Endrin 608 608 0.1 <0.10 GorC
7421-93-4 Endrin Aldehyde 608 608 ) <0.10 GorC ACID EXTRACTABLES
86-50-0 Guthion 622 622 ) <1 GorC
EPA ANALYSIS REQUIRED
76448 Heptachlor 608 608 0.05 <050 GorC CASRNE QUANTIFIGATION REPORTING RESULTS (uglly | REQUIRED SAMPLE|
1024-67-3  |Heptachlor Epoxide 608 608 (5) <0.10 GorC CHEMICAL Required |  Used LEVEL(ug/L)

o Hexachlorocyclohexane %5578 |20 625 525 70 <50 GorC
319-84-6 [Alpha-BHC 608 608 ®) <050 GorC 120-83-2___[24D 625 625 10 <50 GorC
10557 Hexachiorocydlohexane | - 08 s <50 corc 105679 __[2.4 Dimethylphenol 625 625 10 <50 GorC

-85 Beta-BHC ® - o 51-285 _|2,4-Dinitrophenol ) 8270C 5) <0.354 GorC

Hexachlorocyclohexane 534-521 __|2-Methyl-4,6-D @ 625 ) <50 GorC
56-89-9 Gamma-BHC or Lindane | °°° 608 ® <050 GorC 25154-523  Nonylphenol ) 625 (5) <5.0 GorC
143-50-0 Kepone I 608 [G) <050 GorC 87-865 625 625 50 <50 GorC
121755 Malathion @) 622 (5) <1 GorC 108-95-2 625 625 10 <5.0 GorC
72435 Methoxychior @) 608 (5) <0.10 GorC 88-06-2___|2.4,6-Trichiorophenol 625 625 70 <50 GorC
2385-855 _[Mirex @) 608 (5) <0.10 GorC
56-38-2 Parathion (4) 622 (5) <1 GorC
11096825  |PCB 1260 608 608 1.0 <1.0 GorC MISCELLANEOUS
T1097-691 __|PCB 1254 608 608 70 <10 GorC REQUIRED
12672296 __|PCB 1248 608 608 7.0 <10 3 CASRN# EPAANALYSIS | o tert o oN REPORT(IN(?LITESULTS sms;: DTVPE REQUIRED SAMPLE|
53460219 |PCB 1242 608 608 7.0 <10 GorC CHEMICAL Required | _Used LEVEL(ug/L) H
11141165 ___|PCB 1232 608 608 7.0 < orC 776417 |Ammonia as NFB-N 3501 _|4500NH3F 200 770, 1350, 1450 GX3 T
11104282 __|PCB 1221 608 608 70 < orC Toaao e @ &
12674-11-2___|PCB 1016 608 608 7.0 < orc
1336-36- otal 608 608 7.0 < orC 7762-505__|Chiorine, Total Residual @ 100 G
8001-35- Toxaphene 608 608 50 < orC 7782-505__[Chiorine Produced Oxidant @) ®)
57-12-5__[Cyanide, Free (4) | 4500CNE 10.0 <10, <10 G
2,4 Dichl acetic acd
94757 ~ ) G
BASE NEUTRAL EXTRACTABLES (synonym = 2,4-D)
REQUIRED Dioxin (2,3,7,8-tetrachiorodibenzo-|
cASRNE EPAANALYSIS [ o “CRCRED \ | REPORTING RESULTS (ugit) REquTEJ: :AMPLE 016 |y 1613 0.00001 G
CHEMICAL Required | _Used LEVEL(ugL) Grab E. coll | Enterococcus ASTM D
53320 [Rcenaphihene 625 525 0.0 < orC NiA (N/CML) @ 6503-99 ©) 24.5,54.3, <2 N10OmL GX3 ¢
120-12-7 Anthracene 625 625 0.0 < orC -
oars P 5 o ) = o5 NIA Foaming Agents (as MBAS) ) G
56-553 enzo (a) 625 625 70. < orC 6/4/7783___|Hydrogen Sulfide @ 376.1 ) <50 G
20509-2 enzo (b) fluoranthene 625 625 70, < orC ¥ ’
Sroes oo (0 o o o = o 14797-558  |Nitrate as N (mg/L) (0] ©
50-32.8 625 625 10, < orC
e R ® = o NIA Sulfate (mg/L) 0] ®
oy Bis 2-Chioroisopropy!
108-60-1 her “ 625 ©) <50 GorC N/A [Total Dissolved Solids. ) 2540C (5) 308000, 330000 Gx2 c
85687 Butyl benzyl phihalate 625 625 100 < orC
91567 2-C 4 625 (5) < orC "y o NBSR
218019 Chrysene 625 625 10.0 < orC 60-10-5  |Tributyltin 853205 | CCIFPD ® <30nglL ¢ GorC
53-70-3 Dibenz(a, 625 625 200 < orC 2-(2.4 5-Trichiorophenoxy)
Dibutyl phthalate o ropionic acid (synonym = Sivex) | ) ¢
84-74-2 (S'y:oy"ypm BBy 625 625 10.0 <5.0 GorC propi ynony
95501 1,2-Dichlorobenzene 624 624 0.0 <50 GorC ey @ &hs - i 8 G
541-73-1 13D 624 624 10.0 <50 GorC
106467 7,4-Dichlorobenzene 624 624 0.0 <50 GorC
91041 3.3-Di @ 625 ) <50 GorC s tor ot applicable o this facili
84-66-2 Diethyl phthalate 625 625 10.0 5.0 GorC = Parameter not applicable to this facility.
117817 Bis-2-ethylhexyl phthalate| 625 625 10.0 <50 GorC = Resulting concentration is greater than required or test method QL, or the QL
131-11-3 Dimethyl phthalate (4) 625 (5) <50 GorC determined by the laboratory is greater than the DEQ-required QL.
121-14-2 2,4-Dinitrotoluene 625 625 10.0 <5.0 GorC
122667 1.2Df i @ 625 ) <50 GorC
206-44-0 625 625 0.0 <50 GorC
86-73-7 Fluorene 625 625 100 <5.0 GorC
118741 ) 625 [G) < orc
87-683 ) 625 (5) < orC
TT474 Hexachio ntadie ) 625 (5) < orC
67-72-1 625 (5) < orC
193-355 indeno(1,2.3-cd)pyrene 625 625 20.0 < orC
78-59-1 625 625 10.0 < orC
98-95-3 Nitrobenzene 625 625 10.0 <50 GorC
62-750 N @ 625 ©) <50 GorC
621-64-7 N-Nitrosodin- ) 625 5) <5.0 GorC
86-306 N @ 625 [G) <50 GorC
126-00-0 rene 625 625 10.0 <5.0 GorC
120821 7,2.4-Trichiorobenzene 625 625 0.0 <50 GorC



Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

. Depth | Temperature | WiNter Temp CC) | o1y | salinity
Collection Date (ft) °C) = Data<Annual oH (g/kg)
Average
07/10/68 .30 26.67 9.00
08/13/68 .30 27.78 8.00
09/27/68 .30 20.00 8.00
02/04/69 .30 3.33 3.33 8.00
05/28/69 .30 22.22 8.30
08/22/69 .30 25.56 9.20
02/05/70 .30 3.33 3.33 8.50
03/10/70 .30 6.67 6.67 8.50
04/15/70 .30 7.22 7.22 9.00
05/11/70 .30 20.56 10.00
06/23/70 .30 27.22 8.30
07/06/70 .30 27.78 7.90
08/11/70 .30 26.67 8.70
09/30/70 .30 18.89 8.00
11/12/70 .30 15.56 15.56 8.90
12/07/70 .30 5.56 5.56 8.50
06/15/71 .30 23.33 8.70
08/18/71 .30 25.56 8.50
10/17/71 .30 21.11 9.00
11/15/71 .30 13.89 13.89 8.90
05/11/72 .30 19.44 9.20
07/23/72 .30 32.22 8.50
08/30/72 .30 28.89 9.00
09/07/72 .30 25.56 8.50
10/25/72 .30 15.00 15.00 9.00
11/02/72 .30 15.56 15.56 9.00
12/13/72 .30 10.00 10.00 8.00
01/05/73 .30 5.56 5.56 9.00
02/01/73 .30 5.00 5.00 8.50
03/21/73 .30 7.22 7.22 8.00
04/19/73 .30 20.00 10.00
05/07/73 .30 20.00 10.00
10/01/73 .30 22.78 8.50
10/31/73 .30 15.00 15.00 8.00
12/11/73 .30 7.78 7.78 8.50
01/02/74 .30 5.56 5.56 9.00
02/12/74 .30 4.44 4.44 9.00
02/28/74 .30 5.00 5.00 9.00
04/26/74 .30 13.89 13.89 9.00
04/30/74 .30 20.56 9.10
06/27/74 .30 22.78 8.50
07/09/74 .30 30.00 9.00
07/22/74 .30 28.89 9.00
08/05/74 .30 27.22 8.60
08/14/74 .30 27.78 9.00




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

09/04/74 .30 26.67 9.00
10/07/74 .30 18.89 8.40
05/13/75 .30 22.22 9.50
06/01/75 .30 27.78 8.50
06/16/75 .30 26.11 9.00
07/11/75 .30 27.78 8.90
07/19/75 .30 26.11 8.10
08/02/75 .30 28.89 8.70
09/25/75 .30 23.89 9.00
03/08/76 .30 12.78 12.78 9.00
06/25/76 .30 28.33 9.00
08/06/76 .30 26.67 9.00
09/28/76 .30 22.78 8.00
03/10/77 .30 9.50 9.50 9.20
06/17/77 .30 26.00 9.00
09/14/77 .30 2.40 2.40 9.00
03/20/78 .30 7.00 7.00 9.00
06/22/78 .30 28.00 9.00
08/29/78 .30 28.00 8.50
09/14/78 .30 23.00 9.00
03/08/79 .30 4.00 4.00 8.50
06/18/79 .30 26.00 7.70
07/17/79 .30 30.00 10.00
08/23/79 .30 25.00 9.00
09/17/79 .30 25.00 9.00
10/22/79 .30 20.00 8.70
11/19/79 .30 12.00 12.00 9.40
12/10/79 .30 6.20 6.20 7.90
03/10/80 .30 8.50 8.50 8.70
04/07/80 .30 15.00 15.00 9.50
05/05/80 .30 20.00 8.60
06/17/80 .30 23.00 7.50
07/13/80 .30 .00

10/16/80 .30 19.00 9.20
11/18/80 .30 9.00 9.00 9.30
12/18/80 .30 6.00 6.00 9.00
03/25/81 .30 10.00 10.00 9.00
05/12/81 .30 18.00 18.00 9.00
06/22/81 .30 .00

07/13/81 .30 30.00

08/18/81 .30 26.00

09/14/81 .30 27.00 7.80
10/20/81 .30 15.00 15.00 8.00
11/19/81 .30 12.00 12.00 8.00
01/08/82 .30 3.50 3.50 8.50




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

03/18/82 .30 9.00 9.00 7.50
04/29/82 .30 1.00 1.00 8.00
06/03/82 .30 28.00 8.00
07/13/82 .30 28.00 8.50
08/12/82 .30 27.00 8.60
09/16/82 .30 25.00 8.50
10/12/82 .30 20.00 8.50
11/30/82 .30 10.00 10.00 8.50
12/20/82 .30 5.00 5.00 9.00
01/20/83 .30 1.00 1.00 8.50
03/24/83 .30 15.50 15.50 8.50
04/14/83 .30 .00

05/16/83 .30 20.00 9.00
06/14/83 .30 .00 9.00
06/24/83 .30 .00

07/13/83 .30 27.00 9.00
08/16/83 .30 .00 8.20
09/21/83 .30 25.00 8.50
10/19/83 .30 .00 8.50
11/28/83 .30 10.00 10.00 7.80
03/20/84 .30 7.50 7.50 9.00
05/16/84 .30 17.00 17.00 10.00
06/25/84 .30 19.00 9.00
07/26/84 .30 28.00 9.00
02/07/85 .30 3.00 3.00 7.25
03/07/85 .30 8.00 8.00 7.50
04/08/85 .30 14.00 14.00 8.20
05/06/85 .30 19.70 8.20
06/03/85 .30 23.00 8.36
07/01/85 .30 25.00 8.20
08/01/85 .30 26.50 7.80
09/03/85 .30 27.00 8.00
10/01/85 .30 22.00 8.24
11/14/85 .30 16.00 16.00 7.87
12/16/85 .30 6.00 6.00 8.67
01/14/86 .30 2.00 2.00 8.63
02/18/86 .30 7.00 7.00 7.90
03/11/86 .30 8.00 8.00

04/09/86 .30 14.50 14.50 7.30
05/07/86 .30 19.00 8.66
06/05/86 .30 23.00

07/07/86 .30 26.00 8.20
08/05/86 .30 29.00 8.23
09/10/86 .30 23.40 7.80
10/06/86 .30 24.00 8.11




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

11/24/86 .30 11.00 11.00 6.80
12/15/86 .30 8.00 8.00 7.62
01/05/87 .30 8.00 8.00 6.40
03/03/87 .30 6.00 6.00 7.23
03/31/87 .30 13.50 13.50

04/30/87 .61 15.00 15.00 8.30
04/30/87 .30 15.00 15.00 8.30
06/02/87 .30 27.00 9.00
07/14/87 .30 30.40 8.38
07/14/87 .61 30.40 8.38
08/10/87 .30 29.20

08/10/87 .61 29.20

09/08/87 .30 25.40

09/08/87 .61 25.40

10/07/87 .30 17.00 17.00 8.47
10/07/87 .61 17.00 17.00 8.47
11/05/87 .61 .00

11/05/87 .30 .00

12/08/87 .30 1.00 1.00 6.70
12/08/87 .61 1.00 1.00 6.24
01/25/88 .61 3.80 3.80 7.87
01/25/88 .30 3.80 3.80 7.87
02/09/88 .30 2.90 2.90 8.61
02/09/88 .61 .00

03/08/88 .30 8.60 8.60 8.02
03/08/88 .61 8.60 8.60 8.02
04/11/88 1.00 13.60 13.60 8.11
05/03/88 .30 15.90 15.90

05/03/88 .61 15.90 15.90

06/01/88 1.00 25.00

06/01/88 2.00 25.00

06/30/88 .61 24.40 5.71
06/30/88 30.48 24.40 5.71
08/02/88 .30 28.20

09/13/88 .30 23.10 7.96
10/12/88 .30 16.00 16.00 8.02
10/12/88 .91 .00

10/12/88 .91 .00

11/15/88 .30 12.00 12.00 8.04
11/15/88 .30 12.00 12.00 8.04
12/14/88 .30 .00

01/18/89 .30 .00

02/07/89 .30 5.90 5.90 9.01
03/29/89 .30 .00

04/12/89 .30 10.80 10.80 7.62




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

05/04/89 .30 18.10 18.10 8.98
06/05/89 .30 .00 8.67
07/05/89 .30 .00
08/02/89 .30 26.30 8.40
09/05/89 .30 24.30 8.25
10/02/89 .30 20.60 8.21
11/01/89 .30 17.60 17.60 8.32
12/07/89 .30 5.70 5.70 8.44
01/16/90 .30 .70 .70 8.75
02/12/90 .30 8.50 8.50 8.73
03/12/90 .30 12.10 12.10 8.70
04/09/90 .30 8.10 8.10 9.00
05/08/90 .30 .00
06/11/90 .30 21.90 8.21
07/09/90 .30 26.90 5.53
08/21/90 .30 25.70 7.73
08/21/90 1.00 25.70 7.73
09/20/90 .30 21.20 8.15
09/20/90 1.00 21.20 8.15
10/04/90 .30 18.00 18.00 7.35
11/06/90 .30 16.10 16.10 8.19
12/11/90 .30 7.70 7.70 6.14
01/02/91 .30 6.70 6.70
02/21/91 .30 7.30 7.30
03/12/91 .30 6.90 6.90 7.59
04/01/91 .30 12.20 12.20 8.94
04/30/91 .30 19.50 8.00
06/11/91 .30 24.80
07/11/91 .30 23.30 6.32
10/08/91 .30 17.70 17.70 6.39
11/07/91 .30 11.00 11.00 6.48
12/09/91 .30 9.40 9.40 6.99
01/07/92 .30 6.70 6.70 7.58
02/04/92 .30 3.40 3.40
03/05/92 .30 9.30 9.30 7.88
04/08/92 .30 11.10 11.10 7.64
05/11/92 .30 15.40 15.40 7.21
06/02/92 .30 20.40 6.63
06/30/92 .30 24.70 7.94
08/11/92 .30 27.50 6.43
09/10/92 .30 26.40 7.56
09/10/92 1.00 26.40 7.56
10/13/92 .30 17.20 17.20 8.27
10/27/92 .30 14.40 14.40 8.58 17.50
11/12/92 .30 13.70 13.70 8.08




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

12/14/92 .30 6.10 6.10 8.25 16.00
12/16/92 .30 6.00 6.00 7.64
01/11/93 .30 5.30 5.30 7.51
02/08/93 .30 4.10 4.10 8.44
02/17/93 .30 6.30 6.30 8.63 14.00
03/23/93 .30 8.10 8.10 8.19
04/08/93 .30 9.60 9.60 8.20 10.50
06/09/93 .30 25.80 8.17 10.50
06/09/93 99.87 .00
06/09/93 3.00 .00
08/10/93 .30 .00
10/21/93 .30 19.10 7.87 18.00
12/13/93 .30 6.02 6.02 7.80
02/16/94 .30 2.70 2.70 8.19 13.00
04/06/94 .30 12.40 12.40 8.48 10.00
06/07/94 .30 23.10 8.08 10.00
06/07/94 2.00 .00
08/09/94 .30 24.60 8.10 13.50
10/12/94 .30 .00
12/15/94 .30 7.70 7.70 8.08 16.50
02/09/95 .30 .80 .80 8.85 16.00
06/12/95 .30 26.70 7.83 17.20
08/11/95 .30 28.45 8.24 19.10
08/11/95 1.00 28.00 8.20 19.30
08/11/95 4.00 26.85 7.88 19.30
08/11/95 3.00 27.00 7.96 19.30
09/13/95 .30 24.98 8.05 22.00
12/11/95 .30 4.09 4.09 7.80 21.20
03/18/96 .30 7.73 7.73 7.57 14.30
06/20/96 .30 29.50 8.65 11.80
09/19/96 .30 22.97 7.63 13.20
12/12/96 .30 6.61 6.61 7.75 12.20
03/10/97 .30 9.74 9.74 8.29 9.90
06/05/97 .30 20.56 7.66 12.90
06/06/97 40 .00
07/28/97 .30 28.53 7.72 15.20
09/16/97 .30 26.33 7.82 17.00
11/17/97 .30 10.03 10.03 8.05 19.10
01/13/98 .30 7.83 7.83 8.00 20.00
03/11/98 .30 8.29 8.29 8.38 13.20
05/14/98 .30 15.98 15.98 7.57 10.40
07/13/98 .30 27.20 8.26 12.20
08/12/98 1.00 .00
08/12/98 1.00 .00
08/24/98 1.00 28.40 8.07 16.30




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)
08/24/98 1.00 .00
09/08/98 1.00 .00
09/08/98 .30 27.01 7.93 18.80
09/08/98 2.00 27.02 7.86 18.80
09/08/98 1.00 27.02 7.90 18.80
09/15/98 .30 26.08 8.15 15.60
09/21/98 2.00 25.87 7.79 16.60
09/21/98 2.70 25.85 7.62 16.70
09/21/98 1.00 26.06 8.09 16.60
09/21/98 .30 26.61 8.17 16.40
09/21/98 1.00 .00
10/08/98 2.90 20.94 7.87 17.30
10/08/98 1.00 .00
10/08/98 .30 21.12 8.09 17.90
10/08/98 2.00 21.03 8.06 17.80
10/08/98 1.00 21.12 8.09 17.90
10/22/98 .30 17.74 17.74 7.71 20.50
10/22/98 1.00 17.76 17.76 7.70 20.50
10/22/98 1.70 17.73 17.73 7.64 20.50
10/22/98 1.00 .00
11/05/98 2.10 13.41 13.41 7.68 21.80
11/05/98 1.00 13.41 13.41 7.70 21.80
11/05/98 1.00 .00
11/05/98 .30 13.41 13.41 7.70 21.80
11/16/98 .30 12.20 12.20 8.02 19.00
11/19/98 2.70 12.44 12.44 8.05 17.60
11/19/98 2.00 12.43 12.43 8.20 17.50
11/19/98 .30 12.54 12.54 8.28 17.50
11/19/98 1.00 12.34 12.34 8.27 17.50
01/13/99 .30 3.96 3.96 7.58 21.50
03/15/99 .30 5.22 5.22 7.70 22.10
05/10/99 1.40 22.00 8.02 16.00
05/10/99 .30 22.35 8.02 16.00
05/10/99 1.00 22.20 8.02 16.00
05/12/99 .30 22.41 8.42 16.80
05/24/99 1.40 22.96 7.81 18.00
05/24/99 .30 22.98 7.92 18.00
05/24/99 1.00 22.98 7.92 18.00
06/07/99 1.00 25.73 8.55 16.70
06/07/99 .30 26.82 8.54 16.50
06/21/99 .30 22.03 8.39 17.10
06/21/99 1.50 22.01 8.36 17.10
06/21/99 1.00 22.03 8.37 17.10
07/01/99 1.00 27.20 8.20 20.00
07/01/99 .30 27.60 8.25 19.60




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

07/13/99 .30 25.41 8.13 17.30
07/22/99 1.40 27.95 8.19 17.70
07/22/99 .30 28.22 8.54 17.30
07/22/99 1.00 28.07 8.35 17.50
08/04/99 1.00 29.94 8.49 17.90
08/04/99 .30 29.96 8.51 17.80
08/19/99 .30 28.98 8.39 24.00
08/19/99 1.00 28.95 8.37 24.00
09/02/99 1.00 21.50 8.22 21.40
09/02/99 .30 21.51 8.23 21.40
09/14/99 .30 25.52 7.99 17.70
09/29/99 .30 23.43 7.98 22.80
09/29/99 1.00 23.01 7.92 23.10
09/29/99 1.70 22.83 7.85 23.40
10/06/99 1.00 20.17 8.06 20.70
10/06/99 .30 20.43 8.06 20.00
10/21/99 .30 17.04 17.04 7.70 17.50
10/21/99 1.10 17.11 17.11 7.69 17.50
11/08/99 .30 13.66 13.66 7.95 19.50
01/24/00 .30 1.28 1.28 7.87 19.80
03/16/00 .30 12.61 12.61 8.16 17.10
05/18/00 .30 25.06 8.21 13.20
05/23/00 1.00 21.54 8.15 14.01
05/23/00 .30 21.55 8.16 14.01
06/14/00 2.00 25.52 7.86 14.10
06/14/00 2.50 25.34 7.83 14.10
06/14/00 .30 25.75 8.01 14.00
06/14/00 1.00 25.69 7.98 14.00
07/06/00 1.00 28.89 8.22 14.00
07/06/00 .30 29.91 8.29 13.80
07/12/00 .30 27.90 8.45 14.51
08/01/00 1.00 28.58 8.54 13.00
08/01/00 .30 28.80 8.57 13.00
09/05/00 .30 25.56 7.51 14.30
09/05/00 1.00 25.60 7.50 14.20
09/07/00 .30 23.47 7.57 14.40
10/26/00 1.00 18.36 7.99 16.20
10/26/00 .30 18.76 7.99 16.20
11/07/00 .30 13.61 13.61 8.14 16.42
01/03/01 .30 1.05 1.05 7.90 20.50
03/07/01 .30 5.22 5.22 7.95 17.02
05/15/01 .30 21.50 7.77 15.60
07/17/01 .30 28.42 8.14 15.86
09/24/01 .30 24.98 7.79 17.74
11/19/01 .30 13.57 13.57 7.88 19.60




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal;mty
(ft) (°C) Average PH | (g/kg)

01/15/02 .30 5.55 5.55 7.51 20.80
04/01/02 .30 13.80 13.80 8.06 19.61
05/01/02 .30 20.31 8.10 18.52
08/28/02 .30 26.41 7.37 19.23
10/28/02 .30 15.96 15.96 7.49 21.68
02/05/03 .30 3.64 3.64 7.89 15.93
04/29/03 .30 19.64 7.96 10.90
06/11/03 .30 25.29 8.29 11.97
08/04/03 .30 28.55 8.11 12.55
10/06/03 .30 19.70 7.85 12.65
12/15/03 .30 6.30 6.30 8.44 11.80
03/11/04 .30 7.99 7.99 8.00 12.22
04/27/04 .30 19.55 8.58 11.30
06/08/04 .30 27.75 8.02 11.95
06/24/04 .30 26.54 8.42 12.58
07/08/04 .30 28.81 8.14 13.08
07/28/04 .30 27.63 7.98 12.14
08/16/04 .30 24.93 7.77 13.08
09/20/04 .30 21.63 7.96 13.83
09/27/04 .30 23.93 8.45 13.20
10/20/04 .30 16.97 16.97 8.07 11.39
11/18/04 .30 10.74 10.74 8.32 11.71
11/29/04 .30 11.14 11.14 8.61 12.60
01/31/05 .30 49 49 8.24 10.87
03/30/05 .30 13.56 13.56 8.27 11.14
05/09/05 .30 16.88 16.88 8.31 9.83
05/23/05 .30 21.25 8.46 10.77
06/09/05 .30 27.02 7.69 10.58
06/28/05 .30 29.51 8.31 11.90
07/18/05 .30 30.83 8.16 12.79
08/08/05 .30 31.16 8.54 13.96
09/13/05 .30 27.44 8.04 16.74
09/13/05 .30 27.44 8.04 16.74
10/25/05 .30 16.26 16.26 7.74 17.57
11/08/05 .30 16.22 16.22 8.05 16.23
11/16/05 .30 15.65 15.65 8.23 17.55
02/02/06 .30 6.84 6.84 8.31 13.72
05/23/06 .30 21.20 8.00 14.90
05/30/06 .30 26.30 8.00 15.30
06/28/06 .30 27.70 8.10 15.20
07/20/06 .30 31.30 8.30 15.40
07/26/06 .30 28.70 8.20 15.30
08/28/06 .30 29.70 8.20 16.00
08/30/06 .30 29.10 8.20 18.60
09/14/06 .30 23.20 7.30 17.60




Ambient Water Quality - Monitoring Station
7-COCO00161: Reedyville Sanitary District (VA0060712)
2010 Permit Reissuance

Winter Temp (°C)

Collection Date Defpth Tempféature = Data<Annual Field Sal/m'ty
(ft) (°C) Average PH | (g/kg)

10/25/06 .30 13.80 13.80 7.70 16.90
11/20/06 .30 12.50 12.50 7.90 16.60
11/27/06 .30 10.40 10.40 8.10 11.20
02/22/07 .30 5.40 5.40 7.60 13.10
04/09/07 .30 12.40 12.40 8.40 12.60
06/05/07 .30 25.30 8.10 13.00
08/23/07 .30 26.70 7.90 16.60
10/30/07 .30 17.10 17.10 7.50 19.00
12/20/07 .30 6.70 6.70 8.20 20.10
02/27/08 .30 7.10 7.10 8.20 16.80
02/29/08 .30 6.30 6.30 7.30 16.10
04/23/08 .30 17.70 17.70 8.30 12.00
06/23/08 .30 26.60 8.10 11.80
08/06/08 .30 29.30 8.20 14.00
10/09/08 .30 20.70 8.00 17.40
12/17/08 .30 7.30 7.30 8.10 18.80
01/08/09 .30 5.80 5.80 7.90 18.20
03/19/09 .30 9.10 9.10 8.00 16.50
05/14/09 .30 20.50 8.40 12.70
07/16/09 .30 27.70 8.50 14.90
09/10/09 .30 23.40 7.40 15.50
11/23/09 .30 13.20 13.20 7.70 15.30
02/22/10 .30 6.20 6.20 7.50 11.60
04/05/10 .30 17.10 17.10 8.20 10.60

90th Percentile 28.0 16.1 9.0
Average 77 18.32 8.36 16.1

10th Percentile 7.6




MSTRANTI DATA SOURCE REPORT
Reedville Sanitary District: VA0060712
2011 Permit Reissuance

Stream Information

Mean Hardness l(;llot applicable to salt water
ischarges.
90% Temperature (annual)
90% Temperature (wet season) Calculated from data collected from
90% Maximum pH monitoring station 7-COC001.61.
10% Maximum pH
Tier Designation Flow Frequency Analysis
Stream Flows
All Data Flow Frequency Analysis

Mixing Information

All Data | N/A

Effluent Information

Not applicable to salt water

Mean Hardness :
discharges.

90% Temperature (annual)

Calculated or transcribed from data

provided by the permittee through
permit monitoring reports, application
90% Maximum pH Form 2A, and Attachment A. Please
note that the annual temperature
value is an assumed value.

10% Maximum pH

Discharge Flow




Facility Name:
Receiving Stream:

SALTWATER AND TRANSITION ZONES

WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS

ReedVville Sanitary District
Cockrell Creek

Permit No.:

VA0060712

Version: OWP Guidance Memo 00-2011 (8/24/00)

Stream Information

Mean Hardness (as CaCO3) =
90th % Temperature (Annual) =
90th % Temperature (Winter) =

90th % Maximum pH =

10th % Maximum pH =

Tier Designation (1 or 2) =
Early Life Stages Present Y/N =
Tidal Zone =

* mg/l
28 (°C)
16.1 (°C)
9

76

1

Y

Mixing Information

Design Flow (MGD) 0.2
Acute WLA multiplier 6
Chronic WLA multiplier 14.3
Human health WLA multiplier 50

1 (1 = saltwater, 2 = transition zone)

Effluent Information

Mean Hardness (as CaCO3) = * mg/L
90 % Temperature (Annual) = 28 (°C)
90 % Temperature (Winter) = 16 ()]
90 % Maximum pH = 7.9 SuU
10 % Maximum pH = 6.8 SuU
Discharge Flow = 0.2 MGD

Mean Salinity = 16.1  (g/kg) * Mean Hardness does not apply to saltwater discharges.

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute | Chronic | HH Acute Chronic HH
Acenapthene 0 - - 9.9E+02 - - 5.0E+04 - - - - - - - - 5.0E+04
Acrolein 0 - - 9.3E+00 - - 4.7E+02 - - - - - - - - 4.7E+02
Acrylonitrile® 0 - - 2.5E+00 - - 1.3E+02 - - - - - - - - 1.3E+02
Aldrin © 0 1.3E+00 -- 5.0E-04 | 7.8E+00 - 2.5E-02 - - -- - - - 7.8E+00 - 2.5E-02
Ammonia-N (mg/l) - Annual 0 1.05E+00 1.09E-01 - 6.31E+00 1.56E+00 - - - -- - - - 6.31E+00 1.56E+00 -
Ammonia-N (mg/l) - Winter 0 2.28E+00 2.25E-01 - 1.37E+01 3.21E+00 - - - - - - - 1.37E+01  3.21E+00 -
Anthracene 0 - - 4.0E+04 - - 2.0E+06 - - - - - - - - 2.0E+06
Antimony 0 - - 6.4E+02 - - 3.2E+04 - - - - - - - - 3.2E+04
Arsenic 0 6.9E+01 3.6E+01 - 41E+02 5.1E+02 - - - -- - - - 4.1E+02 5.1E+02 -
Benzene © 0 - ~  5AE+02 - - 2.6E+04 - - - - - - - - 2.6E+04
Benzidine® 0 - - 2.0E-03 - - 1.0E-01 - - - - - - - - 1.0E-01
Benzo (a) anthracene ° 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (b) fluoranthene ¢ 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (k) fluoranthene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (a) pyrene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Bis2-Chloroethyl Ether® 0 -- - 5.3E+00 -- - 2.7E+02 - - -- - - - - - 2.7E+02
Bis2-Chloroisopropy! Ether 0 - - 6.5E+04 - - 3.3E+06 - - - - - - - - 3.3E+06
Bis2-Ethylhexyl Phthalate® 0 - - 2.2E+01 - - 1.1E+03 - - - - - - - - 1.1E+03
Bromoform © 0 - - 1.4E+03 - - 7.0E+04 - - - - - - - - 7.0E+04
Butylbenzylphthalate 0 - - 1.9E+03 - - 9.5E+04 - - - - - - - - 9.5E+04
Cadmium 0 4.0E+01 8.8E+00 - 24E+02 1.3E+02 - - - - - - - 2.4E+02  1.3E+02 -
Carbon Tetrachloride © 0 - - 1.6E+01 - - 8.0E+02 - - - - - - - - 8.0E+02
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute | Chronic | HH Acute Chronic HH
Chlordane © 0 9.0E-02 4.0E-03 8.1E-03 | 54E-01 57E-02 4.1E-01 - - - - - - 5.4E-01 5.7E-02  4.1E-01
TRC 0 - - - - - - - - - - -
Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 - 7.8E+01  1.1E+02 - - - - - - - 7.8E+01 1.1E+02 -
Chlorobenzene 0 - - 1.6E+03 - - 8.0E+04 - - - - - - - - 8.0E+04
Chlorodibromomethane® 0 - - 1.3E+02 - - 6.5E+03 - - - - - - - - 6.5E+03
Chloroform 0 - - 1.1E+04 - - 5.5E+05 - - - - - - - - 5.5E+05
2-Chloronaphthalene 0 - - 1.6E+03 - - 8.0E+04 - - - - - - - - 8.0E+04
2-Chlorophenol 0 -- - 1.5E+02 -- - 7.5E+03 - - - - - - - - 7.5E+03
Chlorpyrifos 0 1.1E-02 5.6E-03 - 6.6E-02  8.0E-02 - - - - - - - 6.6E-02 8.0E-02 -
Chromium I 0 - -- - - -- - - -- - - -
Chromium VI 0 1.1E+03 5.0E+01 - 6.6E+03  7.2E+02 - - - - - - - 6.6E+03  7.2E+02 -
Chrysene 0 - - 1.8E-02 - - 9.0E-01 - - - - - - - - 9.0E-01
Copper 0 9.3E+00 6.0E+00 - 5.6E+01 8.6E+01 - - - - - - - 5.6E+01 8.6E+01 -
Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 | 6.0E+00 1.4E+01 8.0E+05 - - - - - - 6.0E+00 1.4E+01  8.0E+05
DDD © 0 - - 3.1E-03 - - 1.6E-01 - - - - - - - - 1.6E-01
DDE © 0 - - 2.2E-03 - - 1.1E-01 - - - - - - - - 1.1E-01
DDT ¢ 0 1.3E-01 1.0E-03 2.2E-03 | 7.8E-01 14E-02 1.1E-01 - - - - - - 7.8E-01 1.4E-02 1.1E-01
Demeton 0 - 1.0E-01 - - 1.4E+00 - - - - - - - - 1.4E+00 -
Diazinon 0 8.2E-01 8.2E-01 - 4.9E+00 1.2E+01 - - - - - - - 4.9E+00 1.2E+01 -
Dibenz(a,h)anthracene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
1,2-Dichlorobenzene 0 - - 1.3E+03 - - 6.5E+04 - - - - - - - - 6.5E+04
1,3-Dichlorobenzene 0 - - 9.6E+02 - - 4.8E+04 - - - - - - - - 4.8E+04
1,4-Dichlorobenzene 0 - - 1.9E+02 - - 9.5E+03 - - - - - - - - 9.5E+03
3,3-Dichlorobenzidine® 0 - - 2.8E-01 - - 1.4E+01 - - - - - —

Dichlorobromomethane © 0 -- - 1.7E+02 -- - 8.5E+03 - - -- - - - - - 8.5E+03
1,2-Dichloroethane © 0 - - 3.7E+02 - -- 1.9E+04 - - - -- -- - - - 1.9E+04
1,1-Dichloroethylene 0 - - 7.1E+03 - - 3.6E+05 - - - - - - - - 3.6E+05
1,2-trans-dichloroethylene 0 - - 1.0E+04 -- - 5.0E+05 - - - - - - - - 5.0E+05
2,4-Dichlorophenol 0 - - 2.9E+02 - - 1.5E+04 - - - - - - - - 1.5E+04
1 ,2—Dich|oropropanec 0 - - 1.5E+02 - - 7.5E+03 - - - - - - - - 7.5E+03
1 ,3-Dich|oropropene° 0 - - 2.1E+02 - - 1.1E+04 - - - - - - - - 1.1E+04
Dieldrin © 0 71E-01 1.9E-03 54E-04 | 43E+00 27E-02 2.7E-02 - - - - - - 4.3E+00 2.7E-02 2.7E-02
Diethyl Phthalate 0 - - 4.4E+04 - - 2.2E+06 - - - - - - - - 2.2E+06
2,4-Dimethylphenol 0 - - 8.5E+02 - - 4.3E+04 - - - - - - - - 4.3E+04
Dimethyl Phthalate 0 - - 1.1E+06 - - 5.5E+07 - - - - - - - - 5.5E+07
Di-n-Butyl Phthalate 0 - - 4.5E+03 - - 2.3E+05 - - - - - - - - 2.3E+05
2,4 Dinitrophenol 0 - - 5.3E+03 - - 2.7E+05 - - - - - - - - 2.7E+05
2-Methyl-4,6-Dinitrophenol 0 - - 2.8E+02 - - 1.4E+04 - - - - - - - - 1.4E+04
2 4-Dinitrotoluene © 0 - - 3.4E+01 - - 1.7E+03 - - - - - - - - 1.7E+03
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute | Chronic | HH Acute Chronic HH
Dioxin 2,3,7,8-

tetrachlorodibenzo-p-dioxin 0 - - 5.1E-08 - - 2.6E-06 - - - - - - - - 2.6E-06
1,2-Diphenylhydrazine® 0 - - 2.0E+00 - - 1.0E+02 - - - - - - - - 1.0E+02
Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 | 2.0E-01 1.2E-01 4.5E+03 - - - - - - 2.0E-01 1.2E-01  4.5E+03
Beta-Endosulfan 0 3.4E-02 8.7E-03 89E+01 [ 2.0E-01 1.2E-01 4.5E+03 - - - - - - 2.0E-01 1.2E-01  4.5E+03
Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 - 2.0E-01 1.2E-01 - - - - - - - 2.0E-01 1.2E-01 --
Endosulfan Sulfate 0 - - 8.9E+01 - - 4.5E+03 - - - - - - - - 4.5E+03
Endrin 0 3.7E-02 2.3E-03 6.0E-02 | 2.2E-01 3.3E-02 3.0E+00 - - - - - - 2.2E-01 3.3E-02  3.0E+00
Endrin Aldehyde 0 - - 3.0E-01 - - 1.5E+01 - - - - - - - - 1.5E+01
Ethylbenzene 0 -- - 2.1E+03 -- - 1.1E+05 - - -- - - - - - 1.1E+05
Fluoranthene 0 - - 1.4E+02 - - 7.0E+03 - - - - - - - - 7.0E+03
Fluorene 0 - - 5.3E+03 - - 2.7E+05 - - - - - - - - 2.7TE+05
Guthion 0 - 1.0E-02 - - 1.4E-01 - - - - - - - - 1.4E-01 -
Heptachlor © 0 5.3E-02 3.6E-03 7.9E-04 | 3.2E-01 5.1E-02  4.0E-02 - - - - - - 3.2E-01 5.1E-02  4.0E-02
Heptachlor Epoxide® 0 5.3E-02 3.6E-03 3.9E-04 | 3.2E-01 5.1E-02  2.0E-02 - - - - - - 3.2E-01 5.1E-02 2.0E-02
Hexachlorobenzene® 0 -- - 2.9E-03 -- - 1.5E-01 - - -- - - - - - 1.5E-01
Hexachlorobutadiene® 0 - - 1.8E+02 - - 9.0E+03 - - - - - - - - 9.0E+03
Hexachlorocyclohexane Alpha:

BHC® 0 - - 4.9E-02 - - 2.5E+00 - - - - - - - - 2.5E+00
Hexachlorocyclohexane Beta-

BHC® 0 - - 1.7E-01 - - 8.5E+00 - - - - - - - - 8.5E+00
Hexachlorocyclohexane

Gamma-BHC® (Lindane) 0 1.6E-01 - 1.8E+00 | 9.6E-01 - 9.0E+01 - - - - - - 9.6E-01 - 9.0E+01
Hexachlorocyclopentadiene 0 - - 1.1E+03 - - 5.5E+04 - - - - - - - - 5.5E+04
Hexachloroethane® 0 - - 3.3E+01 - - 1.7E+03 - - - - - - - - 1.7E+03
Hydrogen Sulfide 0 - 2.0E+00 - - 2.9E+01 - - - - - - - - 2.9E+01 -
Indeno (1,2,3-cd) pyrene C 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Isophorone® 0 - ~  96E+03 - - 4.8E+05 - - - - - - - - 4.8E+05
Kepone 0 - 0.0E+00 - - 0.0E+00 - - - - - - - - 0.0E+00 -
Lead 0 2.4E+02 9.3E+00 - 1.4E+03 1.3E+02 - - - - - - - 1.4E+03 1.3E+02 -
Malathion 0 - 1.0E-01 - - 1.4E+00 - - - - - - - - 1.4E+00 -
Mercury 0 1.8E+00 9.4E-01 - 1.1E+01  1.3E+01 - - - - - - - 1.1E+01 1.3E+01 -
Methyl Bromide 0 - - 1.5E+03 - - 7.5E+04 - - - - - - - - 7.5E+04
Methylene Chloride © 0 - - 5.9E+03 - - 3.0E+05 - - - - - - - - 3.0E+05
Methoxychlor 0 - 3.0E-02 - - 4.3E-01 - - - - - - - - 4.3E-01 -
Mirex 0 - 0.0E+00 - - 0.0E+00 - - - - - - - - 0.0E+00 -
Nickel 0 7.4E+01 8.2E+00 4.6E+03 | 44E+02 1.2E+02 2.3E+05 - - - - - - 4.4E+02 1.2E+02  2.3E+05
Nitrobenzene 0 -- -- 6.9E+02 -- - 3.5E+04 - - -- - - - - - 3.5E+04
N-Nitrosodimethylamine® 0 -- - 3.0E+01 -- - 1.5E+03 - - -- - - - - - 1.5E+03
N-Nitrosodiphenylamine® 0 - - 6.0E+01 - - 3.0E+03 - - - - - - - - 3.0E+03
N-Nitrosodi-n-propylamine® 0 - - 5.1E+00 - - 2.6E+02 - - - - - - - - 2.6E+02
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute | Chronic | HH Acute Chronic HH
Nonylphenol 0 7.0E+00 1.7E+00 - 4.2E+01  2.4E+01 - - - - - - - 4.2E+01 2.4E+01 -
Parathion 0 - - - - - - - - - - - - - - -
PCB Total® 0 - 3.0E-02 6.4E-04 - 4.3E-01  3.2E-02 - - - - - - - 4.3E-01 3.2E-02
Pentachlorophenol © 0 1.3E+01 7.9E+00 3.0E+01 | 7.8E+01 1.1E+02 1.5E+03 - - - - - - 7.8E+01  1.1E+02  1.5E+03
Phenol 0 - - 8.6E+05 - - 4.3E+07 - - - - - - - - 4.3E+07
Phosphorus (Elemental) 0 - 1.0E-01 - - 1.4E+00 - - - - - - - - 1.4E+00 -
Pyrene 0 - - 4.0E+03 - - 2.0E+05 - - - - - - - - 2.0E+05
Radionuclides 0 - - - - - - - - - - - - - - -
Beta and Photon Activity
(mrem/yr) 0 - - 4.0E+00 - - 2.0E+02 - - - - - - - - 2.0E+02
Selenium 0 2.9E+02 7.1E+01 4.2E+03 | 1.7E+03 1.0E+03 2.1E+05 - - - - - - 1.7E+03 1.0E+03  2.1E+05
Silver 0 1.9E+00 - - 1.1E+01 - - - - - - - - 1.1E+01 - -
1,1,2,2-Tetrachloroethane® 0 - - 4.0E+01 - - 2.0E+03 - - - - - - - - 2.0E+03
Tetrachloroethylene® 0 - - 3.3E+01 - - 1.7E+03 - - - - - - - - 1.7E+03
Thallium 0 - - 4.7E-01 - - 2.4E+01 - - - - - - - - 2.4E+01
Toluene 0 - - 6.0E+03 - - 3.0E+05 - - - - - - - - 3.0E+05
Toxaphene © 0 2.1E-01 2.0E-04 28E-03 | 1.3E+00 2.9E-03 1.4E-01 - - - - - - 1.3E+00 2.9E-03 1.4E-01
Tributyltin 0 4.2E-01 7.4E-03 - 2.5E+00 1.1E-01 - - - - - - - 2.5E+00 1.1E-01 -
1,2,4-Trichlorobenzene 0 - - 7.0E+01 - - 3.5E+03 - - - - - - - - 3.5E+03
1,1,2-Trichloroethane® - - 1.6E+02 - - 8.0E+03 - - - - - - - - 8.0E+03
Trichloroethylene © 0 - - 3.0E+02 - - 1.5E+04 - - - - - - - - 1.5E+04
2,4,6-Trichlorophenol © 0 - - 2.4E+01 - - 1.2E+03 - - - - - - - - 1.2E+03
Vinyl Chloride® 0 - - 2.4E+01 - - 1.2E+03 - - - - - - - - 1.2E+03
Zinc 0 9.0E+01 8.1E+01 2.6E+04 | 54E+02 1.2E+03 1.3E+06 - - - - - - 5.4E+02 1.2E+03  1.3E+06
Notes: Site Specific
1. All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal Target Value (SSTV)
2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Antimony 3.2E+04 Note: do not use QL's lower than the
3. Metals measured as Dissolved, unless specified otherwise Arsenic Il 1.7E+02 minimum QL's provided in agency guidance
4. "C" indicates a carcinogenic parameter Cadmium 7.6E+01
5. For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium Ill #VALUE!
6. Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI 4.3E+02
7. Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper 2.2E+01
= (0.1(WQC - background conc.) + background conc.) for human health Lead 8.0E+01

8. Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury 4.3E+00

Nickel 7.0E+01

Selenium 6.1E+02

Silver 4.6E+00

Zinc 2.2E+02
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4/1/2011 9:14:18 AM

Facility = Reedville Sanitary District
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 6.31
WLAc = 1.56
QL. =02

# samples/mo. = 12
# samples/wk. = 3

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.vV. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity

Maximum Daily Limit = 3.14756534572944
Average Weekly limit = 2.30226684222557
Average Monthly Limit = 1.71488788052953

The data are:



Chromium VI

5/20/2010 9:24:26 AM

Facility = Reedville Sanitary District
Chemical = Chromium VI
Chronic averaging period = 4

WLAa = 6600
WLAc = 720
QL. =05

# samples/mo. = 1
# samples/wk. = 0.25

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.V. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

Page 1



Copper

5/20/2010 10:25:49 AM

Facility = Reedville Sanitary District
Chemical = Copper
Chronic averaging period = 4

WLAa = 56
WLAc = 86
QL. =05

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 20

Variance = 144

C.V. =0.6

97th percentile daily values = 48.6683

97th percentile 4 day average = 33.2758

97th percentile 30 day average= 24.1210
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:
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Heptachlor

5/20/2010 10:31:39 AM

Facility = Reedville Sanitary District
Chemical = Heptachlor
Chronic averaging period = 4

WLAa = 0.32
WLAc = 0.051
QL. =0.05

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = .5

Variance = .09

C.v. =0.6

97th percentile daily values = 1.21670

97th percentile 4 day average = .831895

97th percentile 30 day average= .603026
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity

Maximum Daily Limit = 7.45913139867148E-02
Average Weekly limit = 7.45913139867148E-02
Average Monthly Limit = 7.45913139867148E-02

The data are:

0.5

NOTE: The result submitted by the lab for Heptachlor was reported as <0.50 pg/L, which is above
the DEQ-required QL of 0.05 ug/L. Staff contacted the lab and discovered that a transcription
error was made between the analysis and the report for that pollutant. The lab sent a revised
report directly to DEQ, which has been attached to this fact sheet (proceeding pages).
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Primary Laboratories

| Results
Date Sampled: 2-Dec-09 o
Work Order No: 0912022-01
Client ID: Final Effluent Grab :
Test " Final Reporting Units of Method Date Tech.
Description Resuit Limit Measure Numbers* Analyzed Initials
Pesticides
Aldrin <0.05 0.05 ug/L EPA-608 8-Dec-09 HV
Chlordane <0.20 © 020 ug/L EPA 608 8-Dec-09 HV
Dieldrin <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
4,4-00T <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
- | 4,4-DDE <0.10 0.10 ug/l. EPA 608 8-Dec-09 HV
-1 4,4-DDD - <0.10 - 0.10 . ug/L EPA 608 8-Dec-09 HV
Endosulfan sulfate <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
Endosulfan | <0.10 0.10. ug/L. EPA 608 8-Dec-09 HV '
'| Endosulfan |1 <010 | 0.10 ug/L EPA 608 8-Dec-09 HV
~| Endrin - <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
~| Alpha-BHC <0.50 ‘ 0.50 ug/L EPA 608 8-Dec-09 HV
| Beta-BHC <0.50 0.50 ug/L EPA 608 8-Dec-09 HV

Heptachlor

S-Dec-08
PO U. 10 0.0 ug PA 608 8-Dec-09 HV
~| Methoxychior <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
~| Mirex <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
=1 Endrin Aidehyde <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
“| Heptachlor Epoxide <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
Hexachlorocyclohexane <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
PCB 1016 <1.0 : 1.0 ug/L EPA 608 8-Dec-09 HV
| PCB 1221 <1.0 1.0 ug/L EPA 608 8-Dec-09 HV
| PCB 1232 <1.0 1.0 ug/L EPA 608 8-Dec-09 HV
PCB 1242 <1.0 1.0 ua/L EPA 608 8-Dec-09 HV
~| PCB 1248 <1.0 10 ug/ll EPA 608 8-Dec-09 HV
-| PCB 1254 <1.0 1.0 ug/L EPA 608 8-Dec-08 HV
~| PCB 1260 <1.0 1.0 ug/L EPA 608 8-Dec-09 HV
‘| Toxaphene <56.0 5.0 ug/L EPA 608 8-Dec-08 HV

“All methods are Standard Methods 18th Edition unless otherwise noted.

J

s e ot L
Signature;_ V-T/Mﬁ%’l’\ D) Date: })// ”/ ('a//

«/ Parry L. Bragg “
Laboratory Manager

These anaiytical results are based upon materials provided by the client and are intended for the axclusive use of the cliem. Thesge
analytical resuits represent the best judgement of Primary Laboratories, Inc. Primary Laboratories, Inc. assumes no responsibility,
express or Implied, a8 to the interpretation of the analytical resuits contained in this report. Thig repont is not to be reproduced

axcapt with the written approval

of Primary Laboratories, Inc.
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Primary Laboratories

Results

Date Sampled 2-Dec-09

Work Order No. 0912022-01

Client ID: Final Effluent Grab

Test Final Reporting Units of Method Date Tecl'w—‘
Description Result Limit Measure Numbers” Analyzed Initials
Pesticides

Aldrin <0.05 0.05 ug/L EPA 608 §-Dec-09 HV
Chlerdane <0.20 0.20 ug/L EPA 608 8-Dec-09 HV
Dieldrin <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
4 4-DDT <0.10 0.10 ug/L EPA 608 8-Dec-C9 HV
4 4-DDE <0.10 0.10 ug/L EFPABO3 8-Dec-09 HV

| 4.4-DDD <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
Endosulfan sulfate <0.10 0.10 ug/L EPA B08 8-Dec-09 HV
Endosulfan | <0.10 0.10 ug/L EPA 608 §-Dec-09 HYV
Endosulfan |l <0.10 0.10 ug/L EPA 608 8-Dec-09 HV
Endrin <0.10 0.10 ug/L EPA 608 8-Dec-08 HV
Alpha-BHC <0.50 0.50 ug/L EPA 608 8-Dec-09 HV
Beta BHC <(0.50 Q 50 ug/l EPAB08 | 8-Dec-09 HYV

<0 &0 5 ua/L EPAB08 | 8&-Dec-09 HV

€
Methoxychlar <0.10 0.10 ug/L EPA 608 8-Dec-09 HY
Mirex <0.10 0.1 ug/L EPAB08 | 8&-Dec-09 HV

; Endrin Aldehyde <0.10 0.10 ug/L EPA 608 | &-Dec-09 W

| Heptachlor Epoxide <0.10 0.10 ug/l EPAB08 | 8-Dec-09 HY

’ Hexachlorocyclohexane <0.10 0.10 ug/l EPA 608 | 8-Dec-08 HV
PCB 1016 <1.0 1.0 ug/L EPAB08 | 8-Dec-09 HV
PCB 1221 <1.0 1.0 ug/l EPAB08 | 8-Dec-09 HY
PCB 1232 <1.0 1.0 ug/iL EPA 608 §-Dec-09 HV
PCB 1242 1.0 1.0 ug/L EPAB08 | &-Dec-C9 HVY
PCB 1248 <1.0 1.0 ug/L EPAB08 | 8-Dec-09 HV
PCB 1254 <1.0 1.0 ug/L EPAB08 | &-Dec-0¢ HV
PCB 1260 <1.0 1.0 ug/L EPAGO8 | 8-Dec-09 HV
Toxaphene <5.0 5.0 ug/L EPAB08 | 8-Dec-09 HV

|

* All methods are Standard Methods 18th Edition unless otherwise noted.

Signatures

(/. M//\%ﬂ/‘\

Date: I/}// %’J

arry L B?E
u’ LaboratolyManager
These analytical results are based upon materials provided by the client and are intended for the exclusive use of the chent These
analytical results represent the best judgement of Primary Laboratories. Inc. Primary Laboratories. Inc. assumes no responsibilily
=xpress or implied, as to the interpretation of the analytical results contained in this report This report 1S not 1o be reproduced

=xcept with the wrtten approval of Primary Laboratories. Inc
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TRC

5/19/2010 3:12:24 PM

Facility = Reedville Sanitary District
Chemical = TRC/Chlorine Producing Oxidants
Chronic averaging period = 4

WLAa = 78
WLAc = 110
QL. =100

# samples/mo. = 90
# samples/wk. = 21

Summary of Statistics:

# observations = 1

Expected Value = 20000

Variance = 1440000

C.V. =0.6

97th percentile daily values = 48668.3

97th percentile 4 day average = 33275.8

97th percentile 30 day average= 24121.0
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit =78

Average Weekly limit = 40.6154400693973
Average Monthly LImit = 35.8669485045286

The data are:

20000
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Zinc

05/20/2010 1:48:03 PM

Facility = Reedville Sanitary District
Chemical = Zinc
Chronic averaging period = 4

WLAa = 540
WLAc = 1200
QL. =20

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 17

Variance = 104.04

C.V. =0.6

97th percentile daily values = 41.3680

97th percentile 4 day average = 28.2844

97th percentile 30 day average= 20.5029
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

17
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Fact Sheet
Reedville Sanitary District

Attachment F

Letter from Permittee Addressing Nutrients



SUPERVISORS

Ronald L. Jett, Chairman
Heathsville, VA 22473
District V

Richard F. Haynie. Vice-Chairman
Heathsville, VA 22473
District 11

A. Joseph Self, 5t.
Callao, VA 22435
Distriet 1

James M. Long
Wicomico Church, VA 22579
District 11

Thomas H. Tomlin
Wicomico Church, VA 22579
District IV

Mr. Jeremy Kazio

Environmental Engineer Sr.

COUNTY ADMINISTRATOR

Kenneth D. Eades

Heathsville, VA 22473
804-580-7666 (Voice)
804-580-7053 (Fax)
keades@co.northumberland.va.us

A NG » Ak N v
~THUMRERS 7 COUNTY ATTORNEY

W. Leslie Kilduff, Jr,

Northumberland County, Virginia 804-435-0851 (Voice)
804-435-0551 (Fax)

Board of Supervisors
P.O. Box 129 « 72 Monument Place
Heathsville, Virginia 22473

May 10, 2010

Department of Environmental Quality

4949-A Cox Road

Glen Allen, Virginia 23060

Dear Mr. Kazio:

[ appreciate you meeting with myself and representatives form Resource International, Ltd,
Charlie Riedlinger, and Meredith Winn, on the permit for the Reedville sewer system. I hope that the tour
of the facility was helpful. We are striving to get the plant in compliance with the nutrient removal
deficiencies and studies have led to the conclusion that it is impossible to fund a major project without
substantial grant funds. The existing customer base cannot financially support a major plant upgrade.
Therefore, the County’s course of action will be to delay any construction for at least five years while
establishing new rates that will provide money to escrow for a use on a future plant upgrade.

Our immediate plan of action is to purchasing nitrogen and phosphorus credits, to meet the
Chesapeake Bay standards. We will also be working on the plant operating process to meet current

regulatory requirements. These operational improvements may include the use of chemicals and more
frequent sludge drawdown from the digester to reduce the phosphorus concentrations.

If you have any questions or concerns feel free to contact me. With these additional items I am
now requesting that you issue the new permit. Thank you very much.

Sincerely,

Kehneth
County Administrator
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Fact Sheet
Reedville Sanitary District

Attachment G

2003 Email Permitting Grab Sampling in Lieu of Composite Sampling



Mosca,Denise

From: Linderman,Curt

Sent: Wednesday, August 27, 2003 10:12 AM
To: Mosca,Denise

Subject: RE: Town of Reedville Permit Sampling

ok. Sounds reasonable. Please include narrative explaining the basis for the change in their Fact Sheet. Thanks.

-----Original Message-----

From: Mosca,Denise

Sent: Wednesday, August 27, 2003 10:06 AM
To: Linderman,Curt

Subject: RE: Town of Reedville Permit Sampling

The sampling is performed after the polishing pond. They discharge every day for about 3.5 hours.
Denise ‘

Denise M. Mosca
Environmental Engineer Sr.
DEQ-Kilmarnock Field Office
P.O. Box 669

Kilmarnock, Va. 22482
804-435-3181

fax 804-435-0485

--—-Original Message-----

From: Linderman,Curt

Sent: Monday, August 25, 2003 11:28 AM
To: Mosca,Denise

Subject: RE: Town of Reedville Permit Sampling

Is the sampling performed prior to the polishing pond or after? If after, is it a continual or intermittent discharge?

-----Original Message-----

From: Mosca,Denise

Sent: Thursday, August 21, 2003 4:08 PM
To: Linderman,Curt

Subject: Town of Reedville Permit Sampling

Hi, we approved this facility to submit grab samples for the application instead of composites (e.g., for
BOD/TSS/etc.) because they have a polishing pond at the end of their treatment train which has a 7-15 day
retention time. That was in accordance with the directions in the VPDES 2A application. Accordingly, the
Town's consultant has asked if we might substitute grab samples rather than composite samples when we
write their draft permit. The permit manual on page MN-68 recommends 8 hr. composites for facilities of a
design flow of 0.2 MGD. The direction is written as a "recommendation." | don't see why the logic would not
hold for sampling under the terms of the permit as well as the permit application (which is traditionally more
rigorous than the permit for use in screening), so | think we should approve their request.

thanks,

Denise

Denise M. Mosca
Environmental Engineer Sr.
DEQ-Kilmarnock Field Office
P.O. Box 669

Kilmarnock, Va. 22482
804-435-3181

fax 804-435-0485





